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Abstract

Today’s 2% century educational landscape is very different froevipus centuries.
Technology has had a major influence on this setting. Wélcall to prepare our students
for the information age and a digital society, fromaaety of stakeholders (government,
employers, parents) in our children’s education, New aeldRrimary schools are currently
facing what could be the most momentous transformatmite way we teach our children
in the classroom. As educators, we need to prepare tsieimmoortant stakeholder in
education, the student, to not only become an effectiveofisechnology, but competent
collators and processors of information with skillattill contribute to lifelong learning.

With limited operating budgets and long term strategic @assequired, school
administrators are required to make important decisionst aidwat is the best technology to
incorporate into the classroom in order to meet theseataons from stakeholders. Whilst
this research focuses on the use of Interactive Whareb@WB) technology and the impact
that the technology has on effective student learmalgcéassroom strategies that contribute
to this learning, the analytical methodology used in tlisarch could be applied to any
technological instructional device that will be usethm classroom for teaching and

learning.

Many educationalists, including Beauchamp and Parkinson (2008pe-and Anderson
(2007), and Smith, Higgins, Wall and Miller (2005), have madec#il for authentic
empirical research into the way in which IWB techiyids are contributing to teaching and
learning. This Case study research of a single New Zalamary school encompassed a
comprehensive look into a real situation, happening rightin New Zealand primary
school classrooms. The Case study data collectionii®@konths to complete and consisted
of over 30 hours of classroom observations and 30 houmgeoviews. To support and
examine the data collected at the school, the ressaatdo interviewed the supplier of the
IWB technology used at the case study school and attehdédaugural New Zealand and
Australian Interactive Whiteboard Conference held ink#ared in October 2009.



When carrying out the classroom observations, it washeointention of this project to
record the assessment outcomes of the lesson hat tatrecord and analyze the Interactive
Whiteboard functionality used during the lesson and obgbevelassroom interaction
between the technology, the teacher and the studexttimdicated effective learning
opportunities were experienced. Observation field ne@esrded the students’ behavior and
teaching and classroom strategies employed when using/@@s$ a tool within a lesson.
The analysis of the observed data was triangulateddatth collected from interviews with
the school leaders and teachers and with the curresgtrob®d literature available on the use
of IWB technology in the education sector. Supportingatiysis is a theoretical model (see
Figure 5-4) modified by the researcher to identify effeciaening principles and
information processing skills that should be appliedmirging technology as a tool for

optimum learning.

Whilst much of the research, both in this project arthénliterature, is conclusive in
identifying that the IWB technology contributes to the gagaent of the student, the
intention of this project was to look further into theeatfactors that were evident in
contributing to effective learning. This research projettidentify other factors, such as the
IWB technology affords the possibility for teaching mettito reflect a more interactive and
student centered learning opportunity, however in a nunfideealassroom observations
these opportunities were limited because of the teachingpggand classroom strategies

employed.

The outcome clearly identified that the classroonrgtilects an overbalance in power and
control from a teaching perspective, which has an effe¢he use of the IWB technology,
resulting in teaching strategies that do not take full midege of the functionality and the
contribution it could make to effective teaching and learnimghfe student. If schools are to
make the significant investment in this technologygearcunderstanding is required from the
teacher that pedagogy will require change and a new tegudwiadigm is needed if students
of today’s generation are to benefit from the use ofakigensive but highly valuable

educational learning tool in their environment.
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Conventions used in this thesis

e-learning - use of technology in support of the learning process

e-learning fellowship- Ministry of Education scheme to fund teacher releaserie year to
research student learning with ICT

e-maturity - level of understanding and effective use of technologgducational outcomes

EMF - electromagnetic field, an electrically charged fidlat is omitted from electrical
devices and power lines

Flipchart - is a document type (.flp) used on the Promethean attezavhiteboards. These
documents can contain rich text, images, graphics, vidéio alips and other files all
together in one file for administration

Instructional Technology - a technological device used in tandem with an educdtion
application to contribute to effective teaching and lemyni

ICNIRP - Non-ionizing Radiation Protection
ICT - Information and technology communication

IWB - Interactive whiteboard, an interactive device thatonnected to a computer and a
projector

IWBFQE - Interactive whiteboard as a facilitator of qualilueation. Researchers modified
model for analysis of effective use of the IWB.

m-learning - mobile learning environment

Multimodal - a term to describe the combination of multimed@hibelogies in the available
software affordances

Pedagogy- the science of teaching, the process and methods titabate to teaching

RF -— radio frequency, a subset of electromagnetic radigt@rtransmits signals for devices
such as radios, mobile phones, and wireless infraredesevic

Rich text format - (.rtf) a file format that will save all text fortting and structures, so if
opened in another RTF aware software package the fangatil be left intact

SDL - Student Directed Learning
STEPS- Study of technology in primary schools (Sali, 2009)

TFQE - Technology as a Facilitator of Quality Educationeditetical model to assess
technology and its contribution to quality education (@& & Switzer, 2004)
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Conventions used in identifying Case Study participants

Principal
Associate Principal
Teacher 1
Teacher 2
Teacher 3
Teacher 4
Teacher 5
Teacher 6

Principal of the School
Associate Principal of the Senior School
Teacher one and ICT Coordinator, Year 5 (9 — 10years)

Teacher two Year 4 (7-8 years)
Teacher three (maternity leave) Year 5 (9 — 10 years
Teacher four (maternity leave) Year 4 (7-8 years)
Teacher five (replacement) Year 5 (9 — 10 years)

Teacher six (replacement) Year 5 (9 -10 years)
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Chapter 1 Introduction

Over the last thirty years, there has been a stiaahyof Information and Communication
Technology (ICT) introduced into the New Zealandaation system. During this time, there
have been two ICT innovations that have had afsgmit effect on teaching and learning, the
computer, and the internet (Bell, Shank, & Szczkrl2908). The first innovation, the computer
introduced educational software to teachers anmtdes, and options for a variety of multimedia
resources. With the influence of networking cameegéicond innovation, the Internet, which
extended the available teaching resources wellregioe school's environment. The
fundamental change that both the computer andhtkenet have had on education is the
opportunity for an interesting and fun way of acing learning outcomes for students. It has
been identified by Beetham (2007) that the learouigomes for the students, with tools such as
internet, virtual environments and simulations, emd the opportunity for discovery and
broadens the learning outcomes. Today, many NevaZeachools have an assortment of ICT
available for students, ranging from one or twodtédone computers in the corner of the
classroom, to specialized computer classrooms Jpfdgetworked computers, to a

notebook/laptop as part of the required schooicstaty.

This research focused on a particular instructiéeetinology, the Interactive Whiteboard

(IWB). The IWB technology was first introduced ifiew Zealand schools in 2001. However, it
is only in the last two years that we have seegrafieant rise in the numbers implemented into
New Zealand primary schools. However, the queghahoften underpins the introduction and
implementation of ICT into the classroom is theureton investment contributing to
improvements in student learning and effectivetligar Gillen, Staarman, Littleton, Mercer and
Twiner (2007) suggest that often the technologgstalled in classrooms with little thought and
consideration given to the most effective way irchito use that technology to its best
advantage for student learning. To date, there baea many challenges identified when
implementing and using technology in the classrémmteaching and learning. Some of which
are the lack of leadership and support from scleaalers, limited ICT professional development

opportunities for teachers, lack of access to hardwand software, time restrictions and
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understanding of how technology fits into the sdlwaoriculum (Falloon, 1999; Lai, 1999).
These challenges have resulted in little use of g Teachers, and a cautious view of ICT as a

useful tool for effective teaching and learning.

What effect is the IWB technology having on teaghamd learning today? There has been very
little empirical research here in New Zealand.uty 2009, an 18-month study, STEPS, which
reviewed the impact of technology in 40 Europeamary schools was presented at the
European Commission in Brussels (Sali, 2009). Theysexplored how ICT was affecting
teaching and learning and one of the major issaigsd in the findings of this study was the
need for better-organized case studies that focoiséde pedagogical use of ICT. This call for a
better understanding of the procedures being ugéd e IWB technology is also supported by
educational researchers (Beauchamp & Parkinsory; 20@dge & Anderson, 2007; Smith et. al.,
2005) whose research papers have identified theodattribute of the IWB as a visually
engaging resource for student learning, but furtbsearch is required into what other factors are
contributing to student learning. In addition, fa¢ thaugural New Zealand and Australian IWB
conference held in Auckland in October 2009, Alisggrnhoefer, Principal of Westlake girls
High School and host of the conference, summedhispneed for further research in her opening

speech with the following comment:

“We need to know more about the impact of usingghechnology on teaching and
learning, through rigorous research which goes beybthe anecdotal recorded. The
technology[IWB] is expensive and quality informataabout its efficacy will give
schools more confidence in investing in this techogy, while we may think that we
know intuitively that good things are happening the classrooms where interactive
whiteboards are being used, we need to know, usiaegt evidence” (Gernhoefer, 2009,

para 8)
In a direct response to this need for evidencs,ttigsis will research real events within a

primary school classroom. The purpose of this meteia to identify those factors in a real-life
situation that contribute to effective student feag when the IWB technology is used as a
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teaching resource. It is intended that this reseproject will contribute to the current research

literature on technology in the New Zealand edoceasector.

A qualitative research method has been selecteithioresearch project, which is a case study of
a single primary school in the Auckland region @WNZealand. This case study sought to
examine in depth a contemporary phenomenon, beipgrenced at present by many New
Zealand schools. The researchased on an interpretive epistemology that invastga

genuine experience, reviewing activities and pastewver a number of classes, while collecting
and evaluating the attitudes, opinions, and matwatexpressed in interviews with teachers who
use the IWB technology as a teaching tool. Thisassh project is an in-depth empirical
examination of a practical situation. The case\stuas conducted over four school terms, from
July 2008 to August 2009 (13 months). There wegltearticipants: - the Principal, Associate
Principal and six members of the teaching staffointerviews were carried out with each
participant. Over thirty hours of authentic clagsmobservations where the teacher was using
the IWB technology in the classroom were document@dring these observations, the teacher,
students and the environment in the classroom wleserved in detail. The lessons observed
were a variety of modules in the New Zealand prinarriculum; Science and Health, English

and Language, Mathematics, Reading, Spelling amdp@shension and Written Language.

In order to understand and evaluate the data tetlethis research will investigate the
philosophy and approaches taken when teachingeandihg with IWB technology. As the IWB
technology is a current technology being introduotd the New Zealand educational
environment, it is hoped that this research wilidfé all of those who are involved in the ICT

strategy planning, implementation and use of th& lthnology in the classroom

1.1. Research questions defined

To frame the research, the following questions H@een posed:
* How is the IWB technology being used to maximize dning opportunities for
students?
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* How is the IWB technology contributing to effectiveteaching and classroom
strategies to support student learning?
* How has the introduction of IWB’s in the classroonchanged the physical learning

environment for the teacher and student?

As discussed by Yin (1989), a suggested way in wtocenhance the credibility of case study
data is to carry out the research in an operatiandlprepared manner, ensuring the steps taken
to record the data could be transposed to ano#serwith either the same or similar results
expected. When looking into the criteria that wilpport the above research questions, the
following criteria were determined to form fieldtes that could be used to research another
instructional device if required, therefore suppatYin’s (1989) theory on establishing
credibility for this research project.

1.1.1 Research criteria for observations

These criteria were designed to elicit as much dathinformation as possible to collate a
holistic and in-depth case study of how the IWBhterlogy, either directly or indirectly is

contributing to effective learning (see Appendiy.Ithe following questions were posed:

* How is the IWB being used in the classroom as dnrisource tool? This question was
expanded to identify the structure, content andae of the lesson.
0 What is the lesson format?
o What IWB functionality is being used?

0 Are there any technical issues?

» Were the ways in which the IWB technology is usedt@buting to student engagement
and interactive learning?
0 What is the ambiance and atmosphere like in thenfoo
0 Are there visual signs of engagement and motivation
0 How does the IWB usage fit with the models for tedbgy as a facilitator of

quality education?
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* How has the IWB changed the delivery and teachedpgogy of a lesson? Identify
examples of teacher student interaction when usiedgWB to facilitate a lesson.
0 How is the lesson delivered, formally or informally
o0 What types of teaching strategies are employedhtacentered or student
centered?

o0 How does the IWB technology affect the teachingrapph?

* Has the technology changed the classroom layoufiaradion?
o How has the technology changed the teacher ant/oerst physical interaction?

o Isthe IWB visible, can you hear the audio content?

1.1.2 Research criteria for interviews

Each case study participant, school leaders antieemwere interviewed twice. Interview
guestions were a combination of structured and-@peled questions with the intention of
uncovering authentic and existing attitudes, opisiand approaches to ICT, in particular the
IWB technology and its contribution to teaching d@arning. The first interview (see Appendix
la and 1b) discussed demographic informationud#g and approaches to ICT in general and
was primarily intended to create a rapport withpgheicipant before undertaking the classroom
observations. The second interview (see Appendiarittile) with school leaders and teachers
was undertaken after the classroom observationddanl conducted and sought to investigate
and clarify any teaching and learning opportuniiie=ntified during the classroom observations.

Examples of the criteria that formed the questissed in the interviews’ are shown below:

* What is the experience, opinions, beliefs anduatéis of the school leaders and teachers
towards ICT and in particular the Interactive whaard?

* What is the ICT strategy in the school?

* How does the school support the ICT strategy?

* What support is there for ICT professional develeptf
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* Isthe ICT infrastructure supportive of IWB techogy?

* What are the leader’s and teacher’s attitudes wsvdre ICT and in particular the IWB
technology?

* What is their understanding of learning theory avatlels for effective learning and the
correlation for implementing and using ICT?

* What is their opinion of the IWB and its contriburito learning?

* What is their opinion on 21st century students leadning?

1.2 Chapter Summary

This chapter identified the need for empirical exsh into the effective use of technology in the
classroom, and in particular, what factors contelio the best opportunities when using the
IWB for student learning. To clarify and frame tiesearch the three main questions that formed

the basis of this research are identified:

* How is the IWB technology being used to maximize dning opportunities for
students?

* How is the IWB technology contributing to effectiveteaching and classroom
strategies to support student learning?

* How has the introduction of IWBs in the classroom lsanged the physical learning

environment for the teacher and student?

To answer these questions, the research expandée enteria that will contribute to gaining
relevant data to answer these questions, whialrinformed the observation field-note
guestions and the participant interview questiomgfe and post observations. (see Appendix
la, 1b, 1c, 1d & le)

In the next chapter, the main three types of IWEht®logy found in New Zealand schools will

be identified, and the technical attributes exmdin
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Chapter 2 What is an Interactive Whiteboard Technology

2.1 Introduction

Whilst some of us can remember back into the pastre teachers used a blackboard and chalk,
most New Zealand primary schools are now fittedhwtatic whiteboards that are used to list
instructions, notes and drawings. Today, the stetiteboard is now being superseded. IWB
technology was first introduced overseas in theD§98iowever, it has only been seen in New
Zealand classrooms since the year 2001. The IWBIistzof a minimum of four main

components, a whiteboard, a computer, a data poojand specialized software.

As the name suggests IWB technology brings a stdtiteboard to life. As the board is attached
to a computer, anything that is available on thached computer can be displayed via the
projector onto the whiteboard. This projected imege then be activated, by finger touch
(resistive technology), the computer keyboard, les® pens or wand type pointers
(electromagnetic technology). Additional interaittivcan be carried out with handheld remote
response devices such as wireless slates and \d#inges that teachers and students can use

within the classroom environment.

In New Zealand, there are three main types of I\&hnhology found in classrooms. When the
market share of each type of IWB in NZ classrooras sought, this information was not readily
available. However, in a recent interview with Miark&theridge, the National Manager of
Promethean Activboards, she advised that the IVEiBnelogy is harder to sell today than it was
two years ago. In her opinion, school managemembise cautious with their IT spending today.
In questioning Marine on the number of Prometh&&Bd in New Zealand schools, she was not
willing to divulge this information (see Appendixfdr questions in interview with Marnie
Etheridge).
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2.2 Electromagnetic technology

“The Activboard is a solid state impact
resistant white board which can be operated
with an electronic pen which emits a small
magnetic field. The movement of the pen and
its magnetic field is picked up by the frame of
the board or the grid of wires embedded the
board.” (Chin, 2004, p. 79)

Termed hard technology, because of the solid
board, examples of this technology are the
Activboard by Promethean. First introduced to
NZ schools in 2001, the educational market
share is steadily growing. Price indications for
this technology start at $8,000.

Figure 2-1 Electromagnetic Whiteboard -Promethean Activboard
(http://www.activboardnz.com/Products/activboard+2.html )

2.3 Resistive membrane technology

“This whiteboard consists of a dual membrane
resistive board that has a soft, flexible surface.
The two layers of resistive material are
separated by a small gap that creates a touch-
sensitive membrane. The movement of a
specialized pen is tracked by detecting the
pressure of the marker against the surface.
However, since the membrane is touch,
sensitive, it is just an easy to contradtions

with afinger or fingertip in place of the pen”

(Chin, 2004, p. 80)

Figure 2-2 Resistive membrane technology — Smart board

(http://www.electroboard.com.au/products/detail.aspx?1D=16739)
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Termed soft technology due to the flexible surfatthe board, an example of this technology is
the Smart Board. Smart Boards are used extendivéie New Zealand educational sector.
Starting price indications for this technology &£5000.

2.4 Infra-red technology

“The infra red scanner is attached to the sidetbe . s :
interactive

board and movement is tracked through the use of MIM|°

special electronic pens which have uniquely encoded

sheaths that enable the scanner to detect their

position and pen color. When the user touches the ﬁ
board, the LED beam is broken and the absence is

signaled back to the PC port via the main control
board” (Chin, 2004, p. 81)

Figure 2-3 Infra-red whiteboard - Infinity Board
(http://www.watermaninnovations.co.nz/web/)
An example of this technology is the Mimio Intermaet which is portable and can be attached to
any surface, to become interactive with the use pén. Advertised as New Zealand’s most

affordable interactive whiteboard technology, psiseart at $1575.

2.5 IWB Functionality

In general, the IWB functionality includes:
» Access to any software or resources that are &laitn the attached computer

» The opportunity to capture electronically notesheages written on the whiteboard

Click and drag of objects, images and text, animgair marking up a presentation

* Translating written notes into text (on some IWB'’s)

A multitude of useful teaching tools such as hig@eel, magnify, sound and video.
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2.6 Specialized software and handheld response devices

Whilst all of the IWB technology comes with spe@all proprietary software and drivers for
running the interactive setup, there is evidenca gfowing market for vertical interactive
whiteboard software. The case study school utilzesmber of websites that have a repository
of available IWB multimedia resources, in particulze New Zealand Online learning centre
that offers teachers a web portal of educationaénad specific to our learning areas

(www.tki.org.n2.

At the recent inaugural New Zealand and AustraNaB conference, held in Auckland in
October 2009, there were an equal number of soétwandors and hardware vendors,
promoting their interactive educational softwarenpanies such as Dataworks, Sunshine
media, Pearson Education and Edsoft were all peosidf e-learning IWB interactive

applications for a variety of curriculum areas frgear 1 to tertiary level.

All of the vendors of IWBs offer additional hardveadevices, which complement the existing
technology. Slates allow the teacher and studentgpportunity to control the IWB from
anywhere in the room. Handheld remote devices @maqted as the next step in allowing
increased interactivity from students. They aldovathe teacher to ndtike centre stage at the

front of the room, but to facilitate learning franywhere in the classroom.

Figure 2-4 Manzano Wireless Tablet
(http://www.manzana.co.nz/html/solutions_access.php?sector=educ)
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The Promethean handheld response units, are
designed for students to communicate with the IWB
(via infrared or radio signals) from anywhere ia th
classroom. Examples of these units are the ActiVote
designed as a voting or polling device to a more

sophisticated device, ActivExperssion that wilbals

the student to enter words, phrases, symbols and

numbers to interact with the IWB technology.

Figure 2-5 Handheld Wireless voting and expression devices
(http://promtheanworld.com/server.php?show=nav.16

2.7 Chapter Summary

This chapter summarizes the main three interagtiveboard technologies found in New
Zealand schools today, electromagnetic, resistembrane and infrared technology. The costs
of the technologies vary from $1500 to $8600.

Whilst the basic IWB setup consists of an interactvhiteboard attached to a computer and
projector, additional handheld response units ame available to increase student activity and
mobile facilitation for the teacher. Each IWB cométh specific software and drivers, however
there is a rapidly growing market of available arieng software designed to run on the IWB
technology.

The next chapter reviews the literature used tonfand frame this research project.

! Costs of IWB technology as at October, 2009
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Chapter 3 Literature Review

3.1 Introduction

In 2009, New Zealand Statistics identified that 8@Pblew Zealand households had computers
with access to the internet, an increase from 652006 and 37% in 2001. Today our students
are referred to aonnectedearners. Connected learners have opportunititiskoo a variety

of digital educational resources, internally in fodool environment and externally from the
classroom. New Zealand Statistics reported in 20t6,65% of New Zealand schools have
desktop computers, 27% have laptops, and nearlyhinds of these schools have access to the
Internet. This project and thesis will look at anerent piece of information and communication
technology (ICT) instructional device, the InteraetWhiteboard (IWB) and identify what
impact this technology may have on student learrtivgn though it is now widely understood
by the education sector that children must haveskfils to use technology to become active
users in society, there is a need for more meaminggcourse amongst educators about students
having a more holistic understanding of ICT. Naitjto focus on the technical “know how”
skills required to use ICT but the importance @&paring our students wittifelong”

information processing skills required to access @se to the best advantage the immense

amount of information available to us through tke of ICT.

“As the job market demands ever more flexibility dourrency, post compulsory
education has been reorganized around a model aistant updating of competence,
also called continuous professional developmente$h changes have usual been
driven by education department directives, or trenthnds of professional bodies and

employers, rather than by learners themselves” (Been & Sharp, 2007, p 5).

The focus of this literature review is to clarifyetposition that the participants in this research
project find themselves in as part of the New Zeéladucational landscape. By reviewing the
literature on the stakeholders in education, teehy of ICT in New Zealand schools, the past
and current successes and challenges of using\tBaéchnology in the classroom, learning

theories and their relevance on ICT, and the e-ntptof the case study school, the context in

which this research project is conducted will zrified.
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3.2 Literature Map

Statistics NZ, 2009 — 3.1 Beachamp & Parkinson, 2005 —3.5.1

Beauchamp & Parkinson, 2005 — 3.1 Duncan, Dysart, Ryba, Edwards, 2005 —3.5.1 Callehan & Switzer, 2004 —3.5.5

Cisco, 2007 — 3.3 Engles, Lane, Yelas, Cairns & Scott, 2005 —3.5.1 Ewell, 1997 —3.5.5.

Brown, 1995, 1998 -3.3 Garden, 2005 — 3.5.1 Greenfield, 2003 —3.5.5

Baird, 2005 — 3.3 Hall & Higgins, 2005 —3.5.1 Kim, Mims & Holmes, 2006 —3.5.5
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Greenfield, 2003 — 3.5.3 Prenskey, 2008a —3.5.6

Maddin, 1997 —3.4.4 Prensky, 2007 —3.5.3

! Hall & Higgins, 2005 — 3.5.7
Ministry of Education, 2005 — 3.4.5 Ministry of Education, 2006 3.5.4 Lai, 2005 -3.5.7
Ministry of Education, 2006 — 3.4.6 Prensky, 2008b — 3.5.4

IVWB Technology and the
Education sector
Section 3.5

Stakeholders in

Education
Section 3.3

Beetham & Sharpe, 2007 - 3.2

Baird, 2005 — 3.3
Brown, 1995,1985 — 3.3
Cisco, 2007 — 3.3
Y00,2008 — 3.3

The impact of IWB
technology on
Education

Background of ICT
in NZ Education
Section 3.4

Learning theory and

the influence on ICT
Section 3.6

Becker, 2001 — 3.6
Siemens, 2006 — 3.6.1
Ministry of Education, 2007 — 3.6

Vygotsky, 1978 — 3.6.3

Gonzalez, 2004 — 3.6.4
Prensky, 2001 — 3.6.4

Driscoll, 2000 3.6.2 Siemens, 2004 — 3.6.4

Papert, 1993 —-3.6.2 .
Piaget, 2001 - 3.6.2 Siemens, 2006 — 3.6.4

Bishop, 2002 — 3.4.1
Brighouse, 2008 — 3.4.1

| Lai & Pratt, 2004 —3.4.1

Yee, 2000—-3.4.1

Lai, 1999 —3.4.2
Lai, 2005 —3.4.2

Brown, 1995 — 3.4.3
Maddin, 1997 — 3.4.4
Ministry of Education, 2005b — 3.4.5

Ministry of Education, 2006 — 3.4.6

Woolfolk, 1998 — 3.6.2

Figure 3-1 Literature Map
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3.3 Stakeholders in Education

At the recent Inaugural New Zealand and Austrdlmernational IWB conference, held in
Auckland New Zealand in October 2009, Stephan Jiog Chairperson of Promethean IWB
identified the classroom as the only place whardesits of today disconnect. Jury discussed the
recent research (see Figure 3-2 below) where stsidse a number of technological mediums as

part of their normal day’s activity, but in the s$aoom have little or no opportunity to use ICT.

Media Consumption by Percent

Breakfast School Break School After School Evening To Bed

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

® Games @® Internet or MSN @® Magazines ®TV
@ CellPhoneor MSN @ Newspapers @ Radio

Source:Cisco 2007

Figure 3-2 The classroom is the only place where learners disconnect.

Figure 3-2 above illustrates the average Dutchestisi modes of connection outside of the
classroom. The graph shows up to 50% of the coaddane for students is spent playing
games. Whilst game playing and its contributiofetrning are currently being debated, Figure
3-2 clearly indicates the current use of digitehteology that students use and communicate
with on a daily basis. The question for many edusais, if the students use technology
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extensively outside of the classroom, then why dmat provide the same opportunities for
students to have hands on use of ICT in the classravhat appears to be a natural mode of

communication for them?

Whilst leading New Zealand educational researchrevidrk Brown (1995, 1998) has researched
extensively that ICT can offer vast resources andribute to the wider landscape for gaining
knowledge, he has also identified that not evepeeence with ICT will contribute to an
effective learning experience. Although ICT canyile interactive and motivational
opportunities, we cannot be sure that amongstdseamounts of information available,

children are developing appropriate critical thimkskills in order to focus, evaluate, and reflect
on the necessary or required information in theawldarning landscape (Baird, 2005). With
current stakeholder expectations on the educatsewor to implement technology to ensure
students are confident and active technologicaisiisehool leaders and teachers are also
responsible for ensuring, when using technologyt, students are guided and managed to

critique, evaluate and present effective learniragemals.

In order for this research project to be placedontext, it is necessary to review the evolution of
ICT in the New Zealand education sector and hiditlige significant milestones that have

contributed to the current position that the caadysschool finds itself part of.

3.4 Background of ICT in NZ education

New Zealand primary schools first saw the introgucbf computers into the classroom in the
early 1980s. Primarily, teachers drove this movexsrcising their personal interest in
technology, whilst acknowledging that technologyrhave a use in learning and teaching.
Initially, most computers were installed as staadaldevices, and were mostly used by the
teacher for classroom administration and by thdesttufor simple task-based learning, such as

typing up a story in word processing.

As the interest grew, many schools installed coewpptbds, dedicated classrooms where a

number of computers were networked together in lEmpper-to-peer topologies, so lessons
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could be taken collectively, often with two childreo one computer. Lessons were again simple
task-based predetermined outcomes. Many now savolscas active users of ICT, however, in
reality many teachers in everyday practices inctaessroom were still floundering and not
convinced that ICT was contributing to good teaghand learning. The following are some of

the issues documented at that time.

3.4.1 Support and direction from school leaders and management

Ensuring school leaders support technology aslan@alucation has been one significant issue,
that has been documented as critical to uptakeabilogy in classroom and school (Bishop,
2002; Yee, 2000). If the leaders of the school veeren as modelers of ICT use and provided a
supportive and directive structure for ICT withiretschool, this behavior was more likely to

permeate through the rest of the staff.

Then, like now, the operating budget for many Nexaland Primary schools lacked the funding
for specialized roles, such as an ICT coordindlthis staff position as ICT exemplar and
supporter often fell on the most enthusiastic stadfmber that showed the most interest in
technology. In a study conducted by educationaaeshers into the roles, successes and
challenges facing the ICT computer coordinator@liNew Zealand schools, Lai and Pratt
(2004) identified that teachers were challengeithtbtime to do justice to this role of ICT

coordinator alongside their existing teaching role.

Today, leadership support for technology is stiéintified as crucial. However, for an ICT
strategy to permeate and become fundamental tcuthee of the school, the strategy requires
collective action from all staff members in the @ah In their book, Creating Passionate School
Leadership, as identified by Davies and Brigho@§98) is the key to transforming the vision

for into action. Furthermore, Davies and Brighosisggest school leaders need to progress from

a management role to ensuring their students’ legroutcomes are a priority.
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3.4.2 Laptops for principals and teachers

A lack of access to technology coupled with timastoaints were often identified as barriers to
understanding and becoming confident in using teldgy as a resource in a lesson (Lai, 1999).
This lack of resources and limited time to expernbfeee from the daily commitments within

the classroom led to a strategy from the Minisfrizducation to supply teachers with laptops

that they could use at home and in the classroom.

In early 2000, the Ministry of Education fund&dptops for Principals and Teachers™an
initiative that subsidized the funding for laptdps principals and teachers. Whilst this initiative
did contribute to increasing the user’s confidesohools did not see the expected increase in
integration of technology in the classroom that egsected. Although the teacher’s skill levels
increased in the majority of management and adtmatisn tasks, there was still little evidence
in the teacher’s mind that ICT could contributatoeffective learning experience. This could be
explained by Lai (2005) who identified some of thgths and realities that surround teachers
and their use of ICT, and suggest that the pedagblgenefits of using the technology are

fundamental to successful use of ICT in the ingtonal process.

3.4.3 ICT Professional development

As discussed by Brown (1995), in the past the Niipisf Education has struggled with defining
the meaning of ICT in the school curriculum. Thstidiction between the technology itself and
the knowledge of how technology can contributeftective learning was identified as a missing
link to the successful implementation of technolady the classroom. This uncertainty made it
difficult for teachers to integrate technology ithe learning areas within a school day. Brown

concludes that ICT professional development isreégddor teachers on an individual level:

“Teacher education is essential. Ask teachers tendfy their own individual needs
and link these to theoretically informed professimindevelopment activities. Spend as
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much money on teacher education as you spend oncibets of getting wired” (Brown,
1999, p. 38).

Under pressure to provide teachers with the supheyt needed in developing their ICT use and
experience, the Ministry of Education launchedIt®& Professional Development Program
(ICTPD) in 1998. Schools applied for funding as part ofuster of four or five other schools
within their community and collectively undertod®T professional development classes. The
collaborative nature of this cluster program wasrnded to create a supportive environment
between schools, whereby they could share andaete¢ir ICT experiences. Schools were
required to assess their current needs, and et&cin a number of programs using ICT for
learning and teaching. These activities resultemhitiCT/e-learning strategy plan for each
school. Along with up-skilling staff in the use I&IT, the pedagogical understanding of
incorporating and using technology in the classrewam seen as a high priority.

Although participating in ICT professional develogmh may have improved the class
administration skills of teachers by introducingrl@s a tool for recording and collating prepared
documents, the incorporation of technology as enieg resource for students in the lesson plan
was still limited. In the mid 1990s, many schoa@s/ghe introduction of the Internet in their
school. This opened up the classroom to a wideetyaoiff research tools and global learning
environments. With increasing pressure to enswtentdogy is an inclusive part of our

education system, the Ministry of Education asdistany schools in upgrading their ICT

infrastructure, increasing connectivity and imprayinternet access.

3.4.4 Networking infrastructure

The Schools Network Infrastructure Project® involved implementing quality cabling,
switches, servers, and computers to provide rametstorking environments within NZ schools.
However, along withhis improvement of the technology infrastructuhere was a required

% Information of the Schools Network Infrastructure project can be obtained from
http://www.minedu.govt.nz/index.cfm?layout=document&documentid=9680&data=I&goto=00
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level of technical support needed. Many school&ggpced issues with technical support for

hardware, software and network management.

Even though schools were working towards a fulliimjzed technological infrastructure and
environment, there was still a lack of evidence ths infrastructure was benefiting the students
and their learning. As all users of technology kndwan be very frustrating when technology
breaks down, especially when the lesson is depé¢metechnology and the teaching and
learning is stalled because of the breakdown. Witelshnical issues are a fact of using
technology, educational technologist Ellen Maddif97) suggested it may be essential that
teachers are educated with basic troubleshootiitlg skthin the classroom environment. These
technical troubleshooting skills were thought teistghe teachers in offering a technically

enabled learning environment.

In the last five years, there has been further agligg to existing school networks Rsject
Probe, a joint initiative between the Ministry of Edueatiand the Ministry of Economic
Development that provided many rural schools wighdpportunity to upgrade broadband

capability with a variety of technologies DSL, wass and satellite links.

3.4.5 E-learning fellowship study award

In June 2003, the Ministry of Education establishesiudy award named the e-learning
fellowship. This scheme funded teachers for rétimin teaching duties for one year to carry out
research in ICT and education. The participantstiied areas of research in which they were
interested, so that they could conduct projectieit own schools. During this time other
researchers, academics and other business reltees mentored and supported the
participants in their research. Each year the @peints met to participate collaboratively in each

other’s research and attend professional developmerkshops.

The scheme had two goals, to identify the leartiiag) occurs when using ICT in the classroom
environment or activity, as well as providing deefive formative learning experience for the

participants. The projects were documented fomtider community. The scheme is currently in
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its 5th year and details for the projects underaefar can be seen on the following website:

(Ministry of Education, 2005)ttp://elearningresearchnetwork.ning.com/pages@fedt1

3.4.6 Ministry of Educations E learning action plan

As in most western countries, there have been dauof strategies, plans and initiatives in
New Zealand directed at equipping students withdéegred skills and understandings to
participate in the Zicentury. Together with school stakeholders, engrlewnd parents, the
New Zealand government promotes ICT literacy ascssary requirement for all participants
in society. As schools in the past have educatstests to read and write, students of today are
expected to finish their schooling ICT literate 2006 during a Labour-led government, the
Ministry of Education released the action pi&mabling the 21* Century Learner: An e-
learning Action Plan for Schools 2006-2010This plan outlined the actions, outcomes, goals
and directions for New Zealand schools to promeéeliing and learning through the effective
use of information and communication technologiesr @ four-year period. Particular emphasis

was placed on the five key ICT competencies fodestts:

* “relate to others

* increase feedback and self-assessment

» work interactively with local and global learningaanmunities

* pursue knowledge

* represent, negotiate and communicate ideas in aatikee and critical

way”(Ministry of Education, 2006, p. 5).
Although the Ministry of Education’s e-learning iact plan could be seen as an adoption model

for all New Zealand schools, effective ICT pracsi@nd infrastructure vary from school to

school.
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3.5 IWB technology and the education sector

Whilst IWB technology has been used in the busisestor since the 1990s, the first IWB
technology (Smartboard) was introduced to a Newatebclassroom in the year 2001. Over the
last five years, many schools have implementedWH# technology and this has had a

significant influence on a number of the followiagpects in the educational environment.

3.5.1 Changes to classroom management and teaching pedagogy

In 2004, a research division of the Ministry of Edtion, Digital Opportunities (Digiops) funded
a project calledProject ACTIVATE . This project saw 5 Auckland schools and 10 Sonthla
schools pilot the use of the IWB as part of thé&issroom activities. As a result of this project
ACTIVATE a number of schools published articles (ioan, Dysart, Ryba, & Edwards, 2005;
Engles, Lane, Yelas, Cairns, & Scott, 2005; Gar@805). Conclusively, this research
identified that when managed and facilitated priypesing an IWB as a tool in a lesson
contributed to greater teacher/student interactitear engagement of the students and
encouraged a collaborative learning environmengtlioiThese results were substantiated by
researchers Beauchamp and Parkinson ( 2005) ahdrdaHiggins (2005) who looked at the
way UK Primary schools were using the IWB and thpact on the classroom. They also
concluded that IWB technology was preferred andifed by both students and teachers as a
tool for engagement and motivation. However, tthelyhighlight there was a need for more in
depth research, to look past théow factor” (Beauchamp & Parkinson, 2005) and investigate

teaching strategies and the functionality of théBlW

Firsthand experience of how the IWB technology thedpotential to over excite its users on its
initial use was also documented here in NZ. In réiog the implementation of the IWB
technology into her South Auckland classroom, tea&ue Hodge (Hodge & Anderson, 2007)
wrote of her initial fascination and capacity todwerawed with the technology as a significant
part of the learning curve when implementing IWBh®ology into the classroom. On reflection
(identified as hefnodal moment”) of her implementation and use of the IWB techgglo
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Hodge was clear that her teaching style and dglwes reverting to whole class teaching, one-
way presentations and a didactic delivery of tlssda when using the IWB initially. Adding to
this realization was the lengthy ‘mat’ time studeexperienced and the neglect of other
mediums such as writing and reading because diMis overuse. As Sue explained, not only

was she ‘blinded’ by the technology, but also soaetke children.

Maddux, Johnson and Wills (2001) explored an advgnarray of technologies in education and
identified the"Everest Syndrome’where users rush into using technology in an educalt

setting because it is available, but with littledlght as to how it contributes to effective teaghin

and learning. Cuban (2007) debated the functideafnology in the classroom, and highlighted
the following three questions that teachers shasldto help clarify their intentions and attitudes

before they use technology in the classroom:

*  “What do you want students and teachers to achiavéhe classroom from the
use of ICT?

* Can we reach the same goals with less cost witlamditional investments in
technology?

* What configuration of hardware, software and inteet connections would best
meet your goals and the projected use of computdi cited in Lai, 2005, p.
15).

3.5.2 Changes to teaching strategies when using technology

When using ICT in the classroom, a fundamental tstdading of how the technology will
affect the pedagogy of teaching is essential fiacéif’e use of the technology. One of the most
significant and widely debated philosophical changsulting from using ICT and still a major
adjustment for many, is the concept that the teaish@t the repository of all information or
expert of all topics. For many, the role that t&cher plays in the classroom with the use of
technology is a change from the sole provider @vkiedge to the facilitator and manager of the

learning process. When using technology as a resdaol in a lesson, it is suggested that the
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technology could be seen as another facilitat@doicator supporting the teacher in their

delivery of knowledge.

In addition, the teacher-student relationshifprsedto change when using technology. This
change in teacher-student relationship is not atheary. Educationalist Nancy Knupfer (1995)
wrote about the suggestion that the teacher’'swhlen using any form of technology requires
significant alteration; from a sole teacher didadglivery experience to allowing the student to
become more active and take control of their ovannlimg. This change was seen to require
teachers to release some of their control and atytand to adopt a more collaborative role in

their teaching approach, thus guiding and supppdiodents towards their learning outcomes.

This resistance from teachers in releasing theaitrobwithin the classroom is still a hotly
debated topic. In a recent paper, educational tdobist Marc Prensky suggested that this
letting go of authority could benefit the teached aemove their need to be the sole technologist
in the classroom, but allow the student to takéherresponsibility of using the technology to

their advantage.

‘Many teachers resist being taught to use technologlyis also makes sense —
teachers should resist, because it is not they whould be using the technology to
teach students, but rather their students who stebbk using it, as tools to teach
themselves. The teacher’s role should not be a texthgical one, but an intellectual
one — to provide the students with context, quaéissurance, and individualized help.
(Of course, those teachers who love technologyfeee to learn and use it” (Prensky,
2008b).

3.5.3 Changes to the student role in education when using technology

Technology has an effect on the student’s roledircation. With a wide number of written
resources such as books to the wider opporturidreisformation gathering through technology,
students require good information processing sKitlsey are to incorporate and use technology
in their daily lives.
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Students need the skills to become good proces$arrmation and skills to become
“lifelong” learners to find the required knowledge, as itaases in availability, and be
particularly adept at evaluating the source anelvegice of the information.

The majority of this project’s case study studérage grown up within a digital environment
that includes computers, mobile phones, the inteemel gaming devices. With many of these
devices offering learning opportunities, as a recipthe student’s role has changed and the
obvious question here fishould the school environment reflect this digiadrld?”. With
advancing internet technologies and tools the &anas no limitations, subscribing to the
constructivist learning approach, where they askisg knowledge to meet their needs, where

and when they need it.

Educational technologist Marc Prensky has beemg-&tanding advocate of the theory that a
digital approach to learning is well overdue fornyp@&ducation providers. He suggested that
schools who provide a digital environment thatudels a range of multimedia tools, such as
video, animation and audio aids, coupled with adsaon interactive experience for students, are
providing a classroom environment suitable for shid of today, in particular the Y and Z
generation (born after 1984 to now). Prensky (2@0ipported the theory that the use of
multimedia technology in education contributesn® motivation and engagement of the student

in their learning experience.

This endorsement of a digital multimedia learningionment is supported by Demetriadis,
Traintafillou and Pmbotisis (2003) in their resdmatigat focused on students’ attitudes to learning
with multimedia. Demetriadis, Traintafillou and Patisis labeled this learning opportunity as
the“Dual coding theory for learning.” It was their opinion thavhen there is a combination of
multimedia formats, such as animation, video ancthdpcombined with student interaction
within a lesson, there are clear results seendrstindent’s ability to process the information

effectively and retain the information for longer.

However, neuroscientist Susan Greenfield (2003)eddhat modern technology is changing the

way the brain works and that technology is notgieponent of accelerated learning as
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originally thought. Greenfield outlined her concénat electronic devices used everyday both in
the classroom and outside are having an impadi@micro-cellular structure of the brain. This
change is specifically about reducing attentiomsgzreenfield argued that technology
contributes to information being processed in siogks, instantly and quickly with the

increased attraction to visuals and sound (multia)ed

In research conducted at Harvard Medical Scho@ge@iield cited an example of how the brain
can be influenced very quickly, in an experimenhgiss group of adult volunteers when they
were learning the piano. None of the participantsld play the piano before the experiment was

conducted. The participants were divided intoelgeups as follows:

“The first group were taken into a room with a pi@anand given intensive piano practice
for five days. Over five days, the second groupeviken into an identical room with an
identical piano, but had nothing to do with the itrement at all. The third group was
taken into an identical room with an identical pianand were then told that for the next
five days they had to imagine they were practicgigno exercises. On analysis of the
results, it was unsurprising that the participantsho had performed the piano exercises
saw changes in brain structure in the areas of thmin associated with finger
movement. However, what was really surprising Was third group of participants who
merely imagined doing the piano exercises saw chesm brain structure that was

almost as pronounced as those that had actually tessons”(Greenfield, 2003, p. 153).

This experiment shows that the brain can changeeits and functional area size, within a short
time just by thinking, and being part of experienegery day. Therefore, with the inconclusive

results on the effect technology has on studemileg and the effect that it has on the students
brain, there is an urgent need more than everef®arch to be undertaken into the learning

process and the way in which we incorporate tedgyointo that process.
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3.5.4 IWB functionality - Opportunities for collaborative and dynamic
learning

In a constructivist approach to learning, it is g@ally accepted (Haldane, 2007; Jewitt, et al.,
2007) that students learn from any immediate gréoipghich they are exposed. Younger group
participants are shown alternative ways at lookinthings, and older participants may
demonstrative leadership roles, all of which cdmie to learning in a collaborative
environment. Because all students come to therolasswith a variety of tacit knowledge
because of their past and current experiences, wiseibject is introduced into the class,
effective use of the IWB functionality can contribuo the transfer of knowledge amongst all in

the classroom.

Haldane (2007) stated that when IWB functionabtyully utilized during a lesson,
modifications, changes of direction, including oth®aterials such as video clips or graphics

then an engaging and dynamic lesson can exposenssu a variety of learning opportunities.

3.5.5 IWB Functionality -Opportunities for timely feedback and reflection

Although the desired outcome may be reached wisshieg with conventional methods;
handouts, books, and static whiteboard, the flotheflesson is often significantly more delayed
with the traditional tools for teaching. The IWRblmology can reduce this delay and
interruption of content and provide the studenhuiinely and frequent feedback. This
opportunity for learning in a timely manner sulie student, who more often than not wishes to
deal with the matter at the current time not lthat day or even the next day (Callahan &
Switzer, 2004). ldeally, presentations should befblogical and well organized, which are seen
as relevant guidelines for teaching the student wlad the concrete development stage of 7 to
11 years (Woolfolk, 1998), the age of the studentkis projects case study. However, getting
the balance of frequent feedback and time for cgfia is difficult. Often this time needed for
reflection is different for different personalityptes (Kolb, 1999)

Many teachers when using technology in their ctamsis often overlook a lesson that allows

time for thinking about and reflecting on conteativkered.
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“Paigetian learning researchers hypothesize thattle are three routes to knowledge:
perceptual, action and conceptual. In each case stiing the learner has seen, done
or thought about creates links with a new situatidrfJones, 2003)

A lesson that does not allow the student to expeeg¢ime for self-exploratory learning is often
a missed opportunity for experimentation, reflectémd thinking. This is considered a missed
deeper learning experience, which many educati@salarchers (Mackenzie, 2006; Paiget,

2001, Papert, 1993) have identified as a crucegd sthen scaffolding or increasing knowledge.

Traditional methods of education where the studelatsuments are corrected by the teacher and
then given back to the student at a later datenofteeks after an event could miss the “in-time”
frame for student thinking and reflection to occlinis was highlighted by Ewell (1997) as
“absent reflection” where the student’s opportunity for cognitive ggmization is reliant on a
time to think and reflect within a relevant timeasp Effective use of the IWB technology can
contribute to the opportunity for reflection andhtting by a variety of functionality. The IWB
functionality can model, reverse, classify andaterobjects or ideas in any order or time
allocation. Reflection at an appropriate time catddtribute to the integration of new ideas with
existing knowledge and the construction of a deepderstanding of a situation or observation
for a lasting effect.

There is some debate as to whether technologynisiloating to short attention spans and a
generation of visual learners, promoting and enaging a preferred learning style. Does the
IWB technology contribute to an opportunity ford#mts to jump to a conclusive understanding
through the visual literal image, rather than affiog a more linear abstract opportunity for a
deeper thinking and knowledge attainment (Greehf@2003)?

3.5.6 Opportunity and equity of IWBs in the classroom

Because of the inconsistent and wide range of tdogres in the classroom, do some students

have the opportunity to more effective learningappnities than others? There has been little
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debate on the issue of opportunity and equity esates to access for all our students to
technology in education. If the New Zealand edwuecasiystem advocates the vision for all
students to participate as active and responsg#eswof technology, fulfilling their potential of
becoming effective citizen in society (Ministry Bfucation, 2006), then there may be a need to
review the budgets and requirements that schoelfaaing today with their ICT

implementation.

With all the encouragement and support for ICTdaaation, there is still inequity in the amount
of technology available in New Zealand Primary staems. This ranges from schools that have
one or two computers in the corner of the classtdorachools that require the students to own
their own laptops as part of their school statigraard are fully integrated digital schools. One
such primary school is Mission Heights Junior Ggdlewhich describes itself as New Zealand’s
first digital school, offering a wide variety ofgiial equipment for teaching and learning with

little or no textbooks.

Prensky (2008a) argued that it is not importanefgery student to have the opportunity of
experiencing the exact same technology as all ctinelents. All technology has a variety of
features and functions, and some of these featmeasiore important to some than to others.
More importantly, Prensky noted that what is edgaéfdr all students is the need to experience
ICT of some sort during their school day.

3.5.7 Physical layout of the classroom, environment and health

Many New Zealand school buildings have been interce for over 50 years, and some of the
classrooms are still in their original form. Whemnsidering the implementation of technology,
there appears to be little reflection in the washt®logy is used and the effect that it has on
classroom operational spaces. In research inte@stsigperceptions of the IWB, educationalists
Hall and Higgins (2005) identified the positioniafithe IWB at the front of the room, due to

inflexible learning spaces, as the reinforcemera thditional style of teaching.

40



With the increasing use of technology in the classr, one issue that does not seem to have
been debated to any extent is that of the healkis,rboth physical and psychological discomfort
that is associated when humans interact with tdolggoThis area needs further debate and
awareness brought to the attentions of teacherpameipals if technology is to be used for long
periods within the school day. According to Lai@8), schools should be developing a health
and safety policy related to computer use, outljrilme correct posture when working on a
computer, ensuring the lighting is appropriatejtimg the time spent on any one task on the

computer.

Wireless access and mobile technologies are clesatiing the way of the future in education.
In a recent study into the trends and benefits abifa wireless technology Kim, Mims and
Holmes (2006) highlight in their conclusion thag¢ timobile learning environment (m-learning)
will continue to grow and be the learning enviromtnef choice for many, particularly in higher
educationThe IWB technology has the functionality and adatitil devices to contribute to this
mobile learning environment. The IWB suite of reendevices includes handheld slates, voting
and texting devices that the children hold andtaseteract with the IWB main board from both

within and outside of the classroom.

3.6 Technology and theory of learning

It was suggested by Becker (2001) thatdffective use of technology was pivotal on the
condition that the teacher’s fundamental undersitgnaof teaching and learning is based in a
constructivist approach, whereby learning is actotenulative and a goal-oriented process. It
could be said that the majority of New Zealand edms have promoted and supported a
constructivist approach to teaching and learniygyay of active learning and thinking.

“The New Zealand Curriculum is a clear statement what we deem important in
education. It takes as its starting point a visiohour young people as lifelong
Learners who are confident and creative, connectadd actively involved”(Ministry of
Education, 2007, p. 4).
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However, the reality is there are many theoriesiebpproaches to how knowledge is gained
and information processed. Three key learning pgnasior theoretical models that have been

identified areBehaviorism, Cognitivism and Constructivism

3.6.1 Behaviorism

Pavlov, Watson and Skinner have all identified b&hvésm as a theory for learning.
Behaviorism has been closely aligned with objestiyiwhich can be explained as focusing on
results and outcomes rather than on the thinkirbaativity of learning that are directly

contributed to consequences, behavior and reiniezoe of the learner (Siemens, 2006).

In many societies throughout the world, behaviorisralive and well’. In a behaviorist
classroom, the teacher informs the student of tlesvledge, and the learner listens, looks and
completes the required course work. Depending emdsulting behavior, positive or negative
reinforcement consequences will determine whethetdarning behavior will be repeated or
not. Underpinning this paradigm is the understamdimat the learner is“alean slate”, and in
order for them to gain knowledge, they are requicednderstand both the positive and negative
aspects of any consequence, which will then allesvieéarning to produce the right response.
The outcome of this is a change in behavior ofthdent. However, as the behavioral theorists
discovered in a collective social environment,ld@&ning behavior and outcomes were not

consistent and led the way to the developmentsofcal cognitive theory.

3.6.2 Cognitivism

Because of the identification that learners dispthynexpected behaviors, in the 1960s, a

cognitivist revolution emerged. Behavioral psyclyts, Piaget, and Bandura identified that
behaviorism was too limiting and identified titéory of cognitive development for learnirig
They formed the opinion that the opportunity faarleng is often affected by others, personal

beliefs and thoughts (social cognitive theory) pthe receiver’s stage of brain development and
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age in relation to the cycle of learning. Thesgesaof brain development are identified as

Preoperational 2-7 years, Concrete 7-11 years, &layperational 11 — Adult (Woolfolk, 1998).

Cognitive development is when learners can chamegje behaviors according to their internal
knowledge structure and cognitive processes (Piagétl; Papert, 1993). It was the mental
process of thinking and problem solving that wastidouting to the knowledge gained. To
demonstrate this, Marcy Driscoll, Professor of lastional Systems and Educational
Psychology (2000) used the metaphor of the comphiestly, you input the data, then encode,
store and deliver an output, just like the processif data into information in the computer.
However, the encoding process, which is the agaré in how learning takes place, is not
consistently reliable, often influenced by an aefparticipation and external factors such as

context or environment that all contributed to thastruction of knowledge.

3.6.3 Constructivism

Constructivism and situated learning is groundetthénresearch conducted by pioneering
researcher Lev Vygotsky, who identified ti#ne of Proximal development’whereby some
tasks are too difficult for a child to learn onith@wn, but the assistance of an adult or another
child, through dialog or active involvement, caaféald a particular learning opportunity
(Vygotsky, 1978). An extension to the cognitivewief learning is the identification that
learners construct and interpret their own realépending on prior knowledge, beliefs, physical
and social experiences. Early contributors to econivismidentified that the process of
learning is influenced strongly by the involvemehthe “active learner”. Here the teacher
coaches the learner with encouragement and suppal¢rstanding that the learner is actively
influenced by past and current experiences, anmefihre can contribute to the construction of
the knowledge themselves rather than inertly aequewv knowledge.

Current pedagogical practices in New Zealand piyrsahool classrooms are in the main
reflective of this constructivist approach to leagy However, both in the classroom and outside
of the classroom there is now the influence of hedtgy in the mix, which again contributes to

the context in which our students are learning hviiie promotion of a student as an active
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learner and influence of ICT on the teaching andestt roles, there is a need for further research

into a new learning theory, suitable for ouf'2&ntury connected learner.

3.6.4 Connectivism - a new paradigm for teaching with technology

The learning theories above (Behaviorism, Cogsitivand Constructivism) were developed
when technology did not have a significant presemdbe classroom. In considering the effect
of technology in the classroom, where it can b&lusecommunicate, access information and
organize content, it could be stated that theeelasg overdue need to identify a learning theory

for the digital age.

Generations Y and Z are terms for people born a88¢. These generations have been
classified by Prensky (2001) &3igital Natives” and widely identified in research as students
who have been born into and are totally immerseghienvironment that is surrounded by
technology. This has raised the questiare“today’s learners and the technological tooksyth
use indicative of a new way in which students aecknowledge?”As discussed by Cathy
Gonzalez, when previous generations completed skawoling, the knowledge that they had
was generally thought adequate to enter their csiraad extra training was usually limited or at
the discretion of the employer. This is not theecaslay. Students in school today are required
to become skilled in information acquisition, ski¥hich they will continually use throughout
their careers and lives. Today, the time span totfj@ required knowledge for a specific career
is not restricted just to schooling years as erpldiby Gonzalez (2004).

“The “half-life of knowledge” is the time span fronwhen knowledge is gained to when
it becomes obsolete. Half of what is known todayswt known 10 years ago. The
amount of knowledge in the world has doubled in thast 10 years and is doubling
every 18 months according to the American Society mining and Documentation
(ASTD). To combat the shrinking half-life of knowtigye, organizations have been

forced to develop new methods of deploying instioiet(Gonzalez, 2004, para 1).
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With access to the internet 24/7 and a global kadge base, students are identified by Siemens
(2004) as connected learners. Siemens summariaedrg as a dynamic activity, where the
student taps into the knowledge on a need-by-nasid.blechnology provides a variety of

useful information gathering tools, such as seardines, readers and social networking,
whereby learners have access to vast amountsoofriation and opportunities to participate in
conversations with others. With technology, we dbrequire knowledge to reside solely and
conclusively in the recipient’s mind for any lengthtime. But what is needed are skills to find
information, make connections, recognize pattenade comparisons and identify the relevance
when needed (Siemens, 2004). The following tabigufe 4-3) from Siemens (2006) outlines

the comparisons between the learning theories, \Batism, Cognitivism, Constructivism and

Connectivism and advocates the need for a new jganddr learning in the 21st century.

Property Behaviorism Cognitivism Constructivism | Connectivism
How learning Black bo>— Structurec Social, meanin Distributec
occurs observable computational created by each within a
behavior main learner network, social,
focus (personal) technologically
enhanced,
recognizing and
interpreting
patterns
Influencing Nature o Existing schemi Engagemen Diversity of
factors reward, previous participation, network,
punishment, experiences social, cultural strength of ties
stimuli

Role of memory

Memory isthe
hardwiring of
repeated
experiences—

Encoding
storage, retrieval

Prior knowledg
remixed to
current context

Adaptive
patterns,
representative of
current state,

where reward existing in
and punishment networks
are most
influential
How transfer Stimulus Duplicating Socialization Connecting t
occurs response knowledge (adding) nodes
constructs of
“knower”
Types of Best explaine Reasoning, cle Social, vagu Comple»
learning Task based objectives, (“ill defined”) learning, rapid
learning problem solving changing core,

diverse

Figure 3-3 Learning Theories (Siemens, 2006)
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This understanding that there has been a changearormal text-based knowledge to a
knowledge that is gained by the identification aftprns and a variety of collaborative learning
opportunities is the driver for forming a new lagaghtheory. Digital technology is ubiquitous
and for many children in New Zealand schools whangithe IWBs in the classroom, the
technology is embedded and transparent allowingdoess and experience to vast amounts of
information, from many different sources. The teathrole has changed with this scenario.
They now become the learning designer, who co-coctstthe learning network alongside the

learner so they can access, build, and create lealp@ltogether.

In this case study project, when the researchegraed classes using the IWB, close attention
was given to identifying the type of learning thetrat appeared to be underpinning the lesson
structure. In addition, interview questions werkeaksto clarify teachers’ attitudes and opinions
on the learning theory that they most align thesrching and classroom strategies with. It could
be suggested that without this understanding #winology is dictating a change in the way
teaching and learning is constructed, technologydctail to contribute effective learning
opportunities.

3.7 Chapter Summary

The literature review positioned this project imtext by reviewing the history of ICT in New
Zealand schools, and the effects on the educaticiois both teachers and students, when using
technology and in particular IWB technology. Altlybuthere is limited current research here in

New Zealand, a number of researchers have beentleaetive in this area in the UK.

A number of aspects have been reviewed surrounteyVB technology. Research on the
effects on the teaching role, student role andsotesn have been reviewed to establish the
contributions to teaching and learning. The funwidgy of the technology has been reviewed to
pick the areas of use that best contribute to sttudarning.

Then when considering how to assess and analyzetigd learning opportunities with
technology, the researcher reviewed the main tle@®ing theories, behaviorism, cognitivisim
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and constructivism. The literature also identifiexiv learning paradigm currently being debated
in education; called connectivism. Connectiviswiews the theory of learning when
technology is part of the learning landscape. Ustdading the various opinions on how we
learn and effective learning theories will helpritis teaching strategies and effective learning

opportunities when observing the IWB being usethéclassroom as a teaching tool.

The following points have been identified as gathm literature that will be addressed in this
research project:

* Addressing the question, does the use of the IWrasource in the classroom
contribute to the argument that there is a need fogw learning theory paradigm for the
digital age?

* Answering the call for more empirical evidencehe use of the IWB technology in the

classroom in New Zealand schools.

Could the IWB technology contribute to the idewttfion of an effective learning approach and
the opportunity to engage students of today orratévely, is it contributing to a passive fun,
sensory overload experience that is altering aretlect to select only short bytes of information
and not allowing a deeper linear learning oppotyii his empirical research project intends to
go beyond the observations of the pupils and teackleen using the IWB and endeavor to

understand the processes of teaching with the IWWBita connection to learning.

In the next chapter the research methodology, relsgdanning and data collection, and the

triangulation of data that will support the validdf the data analysis are presented.
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Chapter 4 The Research Project Methodology

4.1 Introduction

This research project is a case study, using qiakt questioning methods of “why, how, what,
when and where”, to examine the use of IWB techgyls a teaching and learning resource in
the classroom. It is an in-depth examination ahgle New Zealand Primary school over a
period of four school terms from July 2008 to Aug2@809 (13 months). A case study
methodology was chosen to answer the main resgaestion:

What are the factors involved in contributing tofettive student learning when using

interactive whiteboards?

This case study project was a way of researchit@néemporary real-life situation where the
IWB technology was being used as a resource fehteg and learning. Additionally, this
project was a response to a call from stakeholdezducation (Gernhoefer, 2009) and
educational researchers (Beauchamp & Parkinsorg; 28ith, et al., 2005) for more in-depth
examination into the empirical research in howlt& technology in particular can contribute
to effective teaching and learning. This projectgibeyond an intuitive understanding of the
contribution IWBs may be having on engaging thelsht, to a more contextual empirical study
on the actual use of the IWB technology and itsaioton the previously identified ways in
which students learn (Siemens, 2006 — see Fig@raldve).

4.2 Overview of Case Study school

The following statistics have contributed to forgithe case environment, in which the research

project has been conducted.

4.2.1 Case Study Demographics

The case study school is a government funded sthteol and caters for 510 students aged 5 to
11. Staff include; 1 Principal, 2 Associate Phads, 23 Teaching staff, 4 Administration

persons, 3 Teacher Aids and 1 property manageheAime this project was conducted the
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school was near its maximum intake with a roll 86 Students. The school gender mix is 52%
girls and 48% boys. The ethnic composition is oveimingly NZ European/Pakeha at 82%
with Maori, British, Pacific and other ethnicitiegaking up the remainder. The Ministry of
Education has classified this school as deciledDHgile rating is a measurement calculated from
the general census conducted by Statistics NZ dweryears and based on the following
factors: household income, occupation, househadding, educational qualifications and
income support. It gives a broad range of theegafed socio-economic position of the parents
of the students. Decile 10 is the highest ratingioable.

4.2.2 ICT Capability and strategy within the school

The school has a local area cabled network withdiband internet access throughout all
classrooms and administration offices. The clasasoare fitted with up to three networked
computers and a printer. The majority of teachsith the exception of two, use a laptop for
class administration. The computer suite/POD haset@orked computers and a data projector.
This suite is booked on a session basis. Mostedasave computer pod time scheduled into
their class timetable. A current addition to thd li@frastructure is the integration of a trial
digital classroom. This classroom is fitted withlagtops, and about 50% of the daily student

learning experiences are carried out on the laptms other digital devices such as cameras.

At the start of the research project in 2008, ttesl had seven Promethean Activboards in their
school - one mobile board and six fixed boardsh&tend of the data gathering (13months later
in 2009) they had purchased three more fixed Prosaet Activboards, to total 10 IWBs. The
school does not have any personal handheld respmitseyet, although staff are eager to get
some as soon as possible.

While there is no formal documented ICT stratebg, $chool is implementing a number of ICT
plans and supports the use of ICT to supplemensapgort traditional ways of teaching where
the teacher thinks appropriate. The school haxi@msive website, incorporating an e-learning
zone for students to use after school hours. Tdne has literacy, mathematics and other
interactive educational games available. A numbé&ne senior classes also keep student blogs
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on the school website, commenting on current al@saractivities to which many of the parents

contribute.

4.2.3 Curriculum learning areas covered in this research

The case study schools’ curriculum learning aretisvi the New Zealand Primary school

curriculum as outlined below:

* “English — students study, use and enjoy language and lireraammunicated orally,
visually or in writing

» Health and Physical Education -students learn about their own well-being, and ¢tia
others and society, in health-related and move @mtexts

» Learning Languages -students learn to communicate in an additionaldageg, develop
their capacity to learn further languages and expiiifferent worldviews in relation to
their own. (The school has included New Zealantheooffice language — Te-Reo)

* Mathematics and Statistics -students explore relationships in quantities, space
data and learn to express these relationships ys tt help them to make sense of the
world around them

» Sciences -students explore how both the natural physical@vand science itself work
so that they can participate as critical, inforraed responsible citizens in society in
which science plays a significant role.

» Social Sciences students explore how societies work and how thegnelves can
participate and take action as critical, informed eesponsible citizens

» Technology —students learn to be innovative developers of prtedand systems and
discerning consumers who will make a differenceheworld

* The Arts —students explore, refine, and communicate idedlsegsconnect thinking,
imagination, senses and feelings to create worése@spond to works of othérs
(Ministry of Education, 2007)

Although classes have the learning areas identifi¢deir daily activities, the school leaders

have mapped the curriculum to the way in which thésh to teach the learning areas. The
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mapping aligns with the suggested evidence-basadipes outlined by the Ministry of
Education(2007).

4.2.4 Case study school and e-maturity

The adoption of ICT by leadership and managemesgas as an essential strategic requirement.
In research conducted by Grainger and Tolhur€d52thto the factors that affect the uptake of
ICT by teachers, it was made clear that some sgivandipals are not involved in the
implementation or supportive of ICT in the classrodMore often than not, ICT planning and
strategic decisions have been left to a teacheramhers who show awareness or have a personal
interest in using ICT in their classroom. This latknvolvement from school leaders is seen as

a contributing factor to a lack of e-maturity, preggsion of ICT within a school. The case study
school in this research has seen a significane@ss in the use and acceptance of technology
since a change in school leadership in late 206&.nEw principal and associate principal are

both supportive and modelers of the use of teclgyolo

As identified by Fluck (2003) the practical issaessociated with ICT, such as the lack of time
associated with the planning, preparation and implgation of ICT into an already
overcrowded curriculum, coupled with the changkegson structure and pedagogy can lead to
many teachers not prioritizing the need for ICTha classroom. To address some of these
issues, the case study school in this researcpdréisipated in the Information and
Communication Technology Professional DevelopmBEDTPD) cluster program since 2007
(see Section 3.4.3). For the case study schotiglipianning for the participation in the ICTPD
cluster program required a needs analysis to béuobed with intended participants. From this
analysis a series of staff development courses tergified to increase the ICT skill levels

amongst staff.

However, up-skilling was not the only outcome of irogram, a shift in attitudes and opinions
towards ICT was seen in the school, due also th aéip¢ops for Principals and Teachers program
(see Section 3.4.2). The following is an exampléected from the interview data that supports

this change in maturity towards the use of ICThim ¢ase study school.
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“[in the ICTPD program] we were able indicate whate needed to know, and we were
able to run little PD sessions, but another thinddel bought on the ICT is the
Teachers for Laptops initiative. It started withgtithe senior teachers, then they
[principal] realized how it was impacting, so thggpt the junior teachers their own
laptop and it's made them use it more, and wanttomore with ICT” (Teacher 1,
personal communication, July 23, 2008).

A recent upgrade to the school’'s computer suite/P®O@edicated ICT classroom for specialized
computer lessons, has contributed to the ICT itrfuature maturity of the school. This is

illustrated by the comment from the case studyigpant below:

“When we had the old computers you could go intatipod at any time because
nobody ever wanted to be in there. The machinezé#, they crashed, it was a
nightmare. Now with the new computers and the datajector you have to book, you
are lucky if you can get in there. Now | preparéhat we [the students] are going to do
before we go in there and basically use it for rasgh or maybe publishing something”
(Teacher 1, personal communication, July 23, 2008)

Each case study participant in this research wasimmous in the opinion that although there
was some time taken in familiarizing and implemegtihe IWB into their lesson plans, they all
agreed that the resulting teaching structure wa® stoeamlined once this initial familiarization

was completed.

4.3 Justification on selecting a case study for this research project

The research project’s primary objective was tam@ra a contemporary phenomenon that is
currently being experienced by many New Zealanth&y schools. A case study was selected
so that the researcher could holistically examimeegvent, which was the use of the IWB in the
classroom in real life situations. This close exaation of the human experience, observing both
the students and teachers, was supported by ieteéng school leaders and teaching

participants. As discussed by Stake (2005), forynmanofessions a case is defined by a concern,
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for example a patient is referred to as a casedwnctor or social worker, but the methods in data

collection and analysis of that patient can be lopihlitative and quantitative.

The data collected in this case study contribubeahinterpretive research outpuhat

investigated genuine experiences, activities atkpes, over a series of classroom observations.
Supporting the observations, the researcher coaducterviews that focused on the teaching
participants’ approach to ICT; their attitudes,ropns, and in particular the use of the IWB
technology and its contribution to teaching andrewsy. In justification for this case study
sampling method, there was a clear mandate tigptbject was not to undertake a comparison
of the use of the IWB over many schools, but was#igally concerned with the detailed
investigation of a particular school and its us¢éhefIWB. The intended outcome was to be

descriptive and seek to record a genuine experience

As the researcher is known to the school as a phedper, who often is in the classroom as an
aid, on school trips and as a regular supporténefeading program, it was thought that the
researcher would be considered as an internalnedsraThis familiarity with the school
administrators and teaching staff was thought tmbeluable to the rapport already present
between the case study participants and reseavtieitional to this rapport, was the long-term
opportunity for the researcher to consistentlyeetfon the practice and use of technology, and
the e-maturity of the school over the years (sixrgeof involvement in the school. As discussed
by Stake (2005), continual reflective practice by tesearcher is critical in qualitative casework,
for relating the observations to meanings withinteats. In effect, the researcher has managed
to pilot and pretest this research project, by wllyeing present as a classroom helper in a

number of classes that have used the IWB technalagpg the lesson.

The research project did not focus on the asse¢sin&zomes of the students after a lesson
conducted with the IWB, but rather concentratedhenlesson structure and IWB contribution to
student learning during the lesson. This resea@dnat anintervention study and did not
involve action or participation by the researcherih the observation data collection. Careful
consideration and ethical principles were maintgidering the observation process. As young
children (ages 7-10) were under scrutiny, there nzasiteraction between the students and the
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researcher whilst carrying out the project (sedi®ed.6). As discussed by Collecut, Douglas,
Mardle and Fielden (2006) research projects caaddlt in a direct reflection on the student’s
education, with consequences, therefore it was ddexppropriate that this ethical consideration

was identified to the school as part of the inkedearch planning.

4.4 Research planning and data collection

Early in 2008, an initial approach to the principathe school to conduct the research was
successful. The project was discussed at lengthtiw principal, and permission to conduct the
research from the Board of Trustees was acceptepfincipal identified and informally
approached four of their teaching staff that cutydmad IWBs in their classrooms to become
observation and interview participants in the prbj@he researcher formally approached the
teaching participants by letter (see Appendix BurReachers confirmed their consent to
participate in the research, two from Year 4 (stisleged 7 to 8) and two from Year 5 (students
aged 9 to 10).

During the project, two of the selected four teastirecame pregnant and advised the researcher
of their maternity leave. It was expected thatdat collection would be finished in time before
they went on maternity leave, but this did not rEapmue to the participants’ teaching schedules
and commitments. This was a contributing factdhadelay of the data collection phase. After
the two participants left for maternity leave, hencipal suggested two additional teachers as

replacement participants, and a new round of ireers and observations were conducted.

4.4.1 Steps outlining the research-planning schedule:

1. A letter of introduction (see Appendix 2) with ansent form (see Appendix 3) was sent
to all participants. An opportunity was given te tharticipants to discuss the research

project individually with the researcher beforeesng to participate.
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. Consent forms were signed by participants and etéible was organized with each

participant for interviews and observations thatlddit in with their schedules.

Pre-observation interviews with the principal, asate principal and teachers were
conducted. The school employed a relieving teafdrea day so that the researcher could
conduct interviews consecutively over one day.iirviews were digitally recorded,

and transcribed.

. Observations of classes were undertaken over évorst (13 months) within the school.
The researcher sat at the back of the class withtamaction with teacher, students or
lesson and observed the interaction with the teashadents and IWB technology.

Whilst observing classes, the researcher recoliditifotes on the experience on paper
(see Appendix 1c). In particular, the structuréeson was recorded with the IWB as the
lesson resource, the interaction between the teacitethe students, the students and
other students, the teacher and students withetifenblogy, the atmosphere of the

environment, successes and challenges and angtiefie that the research observed.

Follow up interviews with leaders and teachers vileea conducted later at a convenient
time to the participant. The intention of this miew was to clarify any questions that
the researcher noted during the class observatiom$esson outcomes, success and
challenges as well as gaining further opinionshengarticipant’s use of the IWB and its

contribution to student learning.

Relevant school documents were made availablestoedearcher. School policies and
lesson plans were reviewed to help identify exgsti@T strategies and the use of ICT

within the school.

Pre-observation and post-observation interviewh tie school leaders and teachers were

conducted in a relaxed and informal manner. A nunolbeemographic and open questions

were asked to identify the participants’ undersitagénd attitude to ICT in education. All

interviews were recorded on a digital recordertfanscription later. The researcher altered
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the questions concerning the position held in th®sl of the participant. Changes are as

follows:

* One interview with each of the Principal and AsatePrincipal to identify the

vision and strategy towards ICT and IWB in the sit{eee Appendix 1a)

* Pre-observation interviews with teachers, to gatier opinions and attitudes
towards ICT, and in particular the IWB technologwlats affect on teaching and
learning (see Appendix 1b)

» Post-observation interviews with teachers, caroetto gather opinions from the
teachers on how they thought the teaching anditepment with the IWB
technology. Because this interview was conductezhafome time after the
observation, the research sought to record anygeltbperspectives and opinions
on the IWB technology for teaching and learninge(8ependix 1d).

4.5 Data Set collection Procedures

The case study data collection methods consistathply of classroom observations, pre-
observation, and post-observation interviews watiching staff and management. Further data
was collated from school policies strategies (@ndthool website) and lesson plans for the

observed classes made available to the researcher.

4.5.1 Data set collected in pre observation interviews

All interviews were undertaken in a private roompnly the researcher and the interviewee

present. All interviews were recorded on a digieglording device for transcription later.

The protocol for the interview process was congsisiteevery interview, where the same
guestions were asked of all participants, excemrvithe interview changed between
management and teachers, when the questions wieded to the role within the school of the
participant.

For all participants, the interview started withiamber of demographic data questions:
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* What is your role within the school and teachingpinement?
* Where did you do your teacher training and how Ibage you been teaching?
* What is your personal ICT experience and have yaliamny ICT professional

development?

Open questions were then used as prompts totlleibllowing information (see Appendix 1la
& 1b)

* Opinions on the ICT in the classroom

* Opinions on their lessons undertaken with the \&@&hology

* Opinions on the IWB and its relevance to teachimgdj l2aarning

* Opinions on teaching and learning with technology

Because of the data obtained from the open quesaind the conversational nature of the
interview, the interview did follow and flow in athdirections as alternative and unidentified

topics and themes arose.

4.5.2 Data set collected from classroom observations

Data gathered from the class observations weragdedas field notes (see Appendix 1c). The
protocol for recording the observed lesson wassothe same field notes outline within every
observed lesson to create a consistent range afalaanalysis, comparison and contrast. The
field notes document format recorded both deseepdind (the researcher’s own) reflective
notes. At the beginning of each observation, dpee demographic and lesson structure
information was recorded as follows:

» Dates, teaching staff, numbers of students

* Lesson topic, context

* Technology used

Then the lesson from start to finish was recordedktail as follows:

e Lesson structure and activities
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* IWB functionality used

» Examples of student reactions and outcomes

» Examples of perceived effective learning opportasiwvith the IWB
» Examples of teaching pedagogy and classroom mar@adem

* Notes on the physical classroom environment.

4.5.3 Data set collected in post observation interviews with teachers

Whilst the post interview was intended to follove tlesson observation, in reality this did not
happen. Due to the participants’ schedules, theiptesviews were delayed with some post
interviews carried out the next semester. A nunolb@re-identified themes identified from the
pre-observation interviews were followed up in past-observation interview. The post-
observation interview questions followed the follogvthemes:
» What changes have there been in your experiencbghve IWB since the pre interview?
* What other aspects of the IWB besides engagementnativation do you think are
contributing to effective student learning?
* What is your understanding of the required pedadbagt/should underpin the use of the
IWB in the learning process?

* What is your opinion on how the IWB has influentkd classroom environment?

4.5.4 Data set collected in post observation interviews with management

Post interviews with the school management weremnaklen 12 months after the initial
interviews (see Appendix 1e). Topics identifiedhe initial interviews were developed further
and the researcher was keen to see if there hadamgechange to the ICT strategy one year
down the track. Conversation themes were as follows

* Changes in the school with regards to the IWB teldgy use

» Changes in the school curriculum and ICT strategies

» Opinions on the effects of these changes on tegemd learning

* Opinions of the future of ICT in the school
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4.5.5 Difficulties in data set collection

The main difficulty experienced during the datdesdion period was coordinating the
observations and interviews into the leaders’ aadhers’ professional schedules. Leaders and
teachers of schools have a full and busy day $eraihan taking the expected two semesters
(half a year) to collect the data, collection tgué&ce over a 13 month period.

The schedule was compromised further as two ofghehers who had initially committed to the
research project became pregnant and took matdéeang. The pre-observation interviews and
all the observations had been done by the timeetpagicipants took maternity leave, but post
interviews were not conducted with them. Howewrq hew teachers were approached and
consented to be part of the project, thereforaltta sample increased through a further round of
class observations and interviews. The total nuroberaching participants in the project had

now increased to Six.

4.6 Ethical considerations when collecting the Data

In the initial stages of research planning and psap the Board of Postgraduate Studies at
UNITEC was advised of the intention of this stuaig ahe desired ethical approval was
requested. As human subjects, both adults (intesji@nd children (observations), were

involved as participants in this research so ethpygoval was required. The identity of
participants was known to the researcher, so exaigavor was taken to protect and ensure their
anonymity throughout the entire research projedttae creation of the thesis.

Each adult participant was given an introductotteteand information sheet (see Appendix 2)
outlining the intention of the research and a hoigline of the research plan. Also included was
a consent form (see Appendix 3) highlighting thafaentiality clause of complete anonymity
of the participant and school, the protection efdlata gathered, and clarifying the options of

withdrawal from the project at any time.

Students were not interviewed by, and did not adewith, the researcher at any time during this

project. Due to the ages of the students and éttoceerns surrounding the research as a Case
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study, it was of utmost importance that their idgremained anonymous throughout the
project. This requirement was set by UNITEC Rede&thics Committee prior to the project
beginning. To protect the students’ anonymity i pinoject, the researcher made it clear to the
teaching participants that her intention was nanteract with the students during the

observation and to be as unobtrusive in the classenvironment as possible.

4.7 Checks for validity and reliability of data collected

Because of the qualitative nature of this caseysteskearch project, the biggest threat to the
validity of the data was the opportunity for getieedion when observing the classroom lessons.
In order to ensure the credibility of the dataedid and trustworthiness of the analytical

outcomes the data were triangulated with other $oofrdata.

The data collected from interviews and observatwere triangulated with current published
research, and underpinned by a model designetiddatilitation of effective learning with
technology (see Figure 4-1 below). This triangolabf the data was carried out repeatedly
throughout the research project to ensure the neseds interpretation was valid. Further,
authenticity was increased with the inclusion ampi®rt of the participants’ interview data
when compared and contrasted against the obsarahtlata. The following model shows this

triangulation of data.
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Interview
Data

Model for
technology and
effective Teaching
and Learning
(IWBFQE)

Researched
Literature

Observational
Data

Figure 4-1 Triangulation of data to ensure credibility and trustworthiness of the data collected. (Researcher’s

own model)

Another threat to the outcomes of the researchtiaspportunity for erroneous presumptions
or bias by the researcher. To combat this, theareker identified this possibility and continually
analyzed the data collected to check and balarcarthlysis with current published literature as
discussed in the Literature review in Section 3e Tésearcher has also reported both confirming
and discrepant information uncovered over a sigaifi period of time (13 months), that this

contemporary real life examination revealed.

4.8 Theoretical frameworks used for data analysis

The original research questions that formed thogegt are:
* How is the IWB technology being used to maximize dning opportunities for
students?
* How is the IWB technology contributing to effectiveteaching and classroom

strategies to support student learning?
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* How has the introduction of IWBs in the classroom lsanged the physical learning

environment for the teacher and student?

Central to all three questions is the contributizat the IWB has on student learning. In order
for the data to be consistently examined, we naesttify “what is effective learning’and then
map the relative theoretical frameworks used is thsearch to identify a deeper learning

opportunity.

4.8.1 How do we define effective learning?

If effective learning can be seen as the opponuaitdeepen your understanding of a topic or
concept then the following definition by educatibtechnology researchers Finger, McGlasson
and Finger (2007) states that deep learning iscasrdination of a deep understanding and deep
knowledge:
“Students develop deep understanding when they gréee relatively complex
relationships between the central concepts of aitopnstead of being able to recite
only fragmented pieces of information they undersththe topic in a relatively
systematic integrated or holistic way... Knowledgelesp when it concerns the central
ideas of a topic or discipline judged to be cructalit. Deep knowledge involves
establishing relatively complex connections to teasentral concepts.” (Finger, et al.,
2007, p. 1049)

If the student is able to understand the connestimailect and reconstruct conclusions or present
arguments around the central ideas of topic, theméep knowledge and more effective

learning has taken place (Finger, et al., 2007&. rEisearch will look closely at identifying the
IWB functionality that can contribute technically increasing a deep understanding and
knowledge of a topic. The IWB functionality givesidents the opportunity to interact with a
topic using a variety of multimedia, repeatedlyaraéessly and in what has already been
established in the literature as technology whinages students in the classroom (Beauchamp
& Parkinson, 2005; Hall & Higgins,2005).
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4.8.2 Theoretical tools used to measure effective learning with the IWB

With the wide and varied factors that surroundatieof learning, there is no clear and evidential
way to conclude that technology has contributeatdncrease in learning and attainment of
knowledge. However, in this research project, ébuting factors were identified that may result
in effective learning when the functionality of timeractive whiteboard is being used
effectively.

The following teaching and learning frameworks amatlels were used to compare the data
collected and its relevance to effective learnipgatunities.

4.8.2.1 Framework/Model to Measure Effective Learning with the IWB

Whilst there have been many who have documente@stattlished theories on the best way
children think and attain knowledge (Piaget, 198&pert, 1993; Vygotsky, 1978), there has

been no complete scientific measurement of effedgarning factors established. However,
many factors have been identified as legitimatdrdmrtors to learning. In particular, if lessons
are conducive to particular personality type patend preferred learning styles and are suitable
to the cognitive stages of development, then thesdactors that have all been identified as
conducive learning conditions (Honey & Mumford, RO®yers, 1995; Woolfolk, 1998).

4.8.2.2 Models for Learning Style and personality perspectives

Many teachers are familiar with the identificatioiha student’s personality type and the effect
on a preferred learning styles. It was suggestaiitbeachers were informed about the
variations of learning styles that students pref@mvithin their class, they could tailor their
teaching methods, contexts and techniques, toatieus learning styles so that the student
would have a better opportunity to learn (Honey &rivford, 2000).

Additionally, identifying a learner’s personalitypte was considered an underlying factor of the
learners’ preferred learning style. Myers Briggp@&yndicator (MBTI), an extension of Jung’s
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personality model (Jung, 1933) identifies the peasity dimensions oExtroversion or
Introversion, Sensing or Intuition, Thinking or Feeling, and Judging or Perceivingas
underpinning a favored learning style (Myers, 199%pm the learner’s perspective, the
preferred learning style is the most comfortablg wawvhich they learn, in terms of their ideal
environment, instruction mode or activity type whegaging in learning. Whilst there have
been many learning style models identified, theoWihg two models are based on the Myers

Briggs Type Indicator (MBTI) and are commonly qubte business and education:

» “Kolb’s Learning cycle model identifies the

learners preferred style &®ncrete experience b, E“fe'g

feeling and sensitivéReflective observation '

watching and before judgingpstract sk "m'ﬂsa_ Ol
conceptualization thinking and logical analysis, - : -
Active experimentation, doing, taking action E;

including risk taking” (Kolb, 1999, 2009) ‘“A:T?:“'

Figure 4-2 Kolb's Learning cycle model (Kolb, 2009)
* “Honey and Mumford’s Learning cycle

categorizes learners by the way in which they _ Concrete
o Experience

prefer to learnActivists who prefer hands on < Havingan
/ experience

work, problem based learning, or new

Activists Reflectors

experiences and involvement with others.

Continuun

. i i Active )
Reflectorswho prefer watching, thinking, and — xgerinenttion _Prosessing | Continum - Reflective

Putting their theory Observation

reflecting on what has happen before taking ito practioe § Reflsting on i
) o
action. Theoristswho like to think through g g Theoriss
problems, proceed step-by-step using models it
i : / Conceptualisati
and analogiesAnd lastly, thePragmatist who " Do o i

concliusions

learns best by applying new information to a
real life practiceé (Honey & Mumford, 2000,
2009).

Figure 4-3 Honey and Mumford's Learning cycle model (Honey & Mumford, 2009)
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While many people can identify their own prefertearning style, it has been argued that this
preferred style is not the only way that that parsan obtain knowledge. In her information
literacy handbook, educational psychologist Dr Jdaplowitz (2008) suggested if a lesson
presents a variety of learning style methods, ¢henler has an opportunity to go beyond their
preferred learning style, experience an alternatwdeir preferred option and therefore become
comfortable in a variety of learning opportunitfes the future. However, adding to the debate,
there have been some criticisms of learning shderties (Coffield, Moseley, Hall, &

Ecclestone, 2004; Smith, 2001) mainly in the latkaund empirical research, inadequate
validation and lack of identification of the cobution that cultural influence and experiences

have on the choice of learning styles.

In this case study, participants in this researofept have identified that the IWB technology
offers the opportunity to appeal to different stutdelearning styles in the classroom.

“I know when | have taught things in the past chitdn have struggled with certain
things like fractions. Fractions are one thing thathildren find quite difficult whereas
now you have so many other ways of teaching itead to show them, flipcharts, so
there are many different ways to take the childrenore tools now. They all do have
different learning styles which the IWB can helpTeacher 2, personal

communication, July 23, 2008).

The Case study participants have identified thati¥iB offered a variety of instructional
resource approaches applicable for a mix of legreigle perspectives, opportunities for
interactive (Activists), multimedia (Reflectors &@orists) and co-construction (Pragmatists)
therefore the Honey and Mumford preferred learsitydge model (Honey & Mumford, 2000)
will be used in the analysis of the data colleatethis case study.
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4.8.2.3 Model of cognitive learning stages and development

Like preferred learning style theories, ensuringtihpics and the way we present knowledge to
students are suitable for their stage of developmsaehought to be an important factor in
effective learning. Educational psychologists henagntained that the thinking and brain
development of a child can be measured in stagegding to their age. Swiss psychologist
Jean Piaget identifieithe stages of cognitive developméditoolfolk, 1998) as Sensorimotor (O-
2 years), Preoperational (2-7 years), Concreteatipeal (7-11 years) and Formal operational
(11-adult years). As the students observed inrdgsarch project fall into the concrete
operational development age (7-11 years), it ioirtgnt to consider their suggested stage of
development and the way in which the IWB functidyas conducive to their opportunities for

learning.

In general, students at tlusncrete stage of developmédmve moved on from having

difficulties in seeing others points of view (Preogtional 2-7) and are starting to think in a
rational fashion. The maturation and brain develepinfor students of their age is that of a
“hands on” and logical thinker with regard to thelrysical world. These students should be able
to classify, seriate and reverse information abédldo them (Woolfolk, 1998). The IWB
functionality is clearly an opportunity for thisegroup, as it affords the opportunity to visually
collate symbols (classify), examine effects antl$esnarios (seriate) and then repeat (reverse)

the material being taught in a seamless manneputiioss of continuity.

However, it has been identified that for studentghe concrete development stage, difficulties
arise when they are required to solve abstraatiensfic problems without placing the work in
a real life context (Woolfolk, 1998). These skliiave been identified as the next stage of
development, more likely for 11 years old to adetirmal operational). However, this may not
be so if technology is used as a tool for abswastientific problems. Schuck and Kearney
(2008) carried out research into the use of twhrtetogies; Digital Video and IWB technology
and their influence on pedagogy. They discussair findings that both technologies enhance
conceptual development in students when the teobggas used at a crucial stage in learning,

where ideas and views can be exchanged with others.
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4.8.2.4 Models for assessing technology in effective learning and information processing

In the haste to incorporate technology into thestknvironment, opportunities to evaluate the
learning outcomes for students when using techryodog not often prioritized. Educationalists
William Callahan and Thomas Switzer (20@dgntify the University of Northern lowa’s model
Technology as facilitator of Quality Education (TFE) as a theoretical framewof@&r teachers
to diagnose the technology they are using in taescbom with regards to its contribution to
effective learning opportunities. The model (segife 4-4 below) shows seven dimensions:
students at the centre of their own learning, priptes of learning, information processing,
content standards, tenets of democracy, and theoemgassing technology and teaching
knowledge and behavioilhe authors argue that opportunities where alkgisions are
represented contribute to quality education (Calta& Switzer, 2004).

For the purpose of this research project, onlyfitisethree dimensions will be considered and
used for the analysis of the data collected. Thegtdents at the centre of their own learning,
principles of learning and information processind he first layer surrounding the centre
dimensionstudents at the centre of their own learningnd thePrinciples of Learningdraw
heavily on the work of educationalist Peter Ewg&897) for his work on identifying what
principles are necessary for prime opportunitieddarning. The second layénformation
Processingcontributes to the work of Marjorie Pappas and Aepe (1997) on information

processing in a digital age.
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Principles of Learhing
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Center of Their

Own Leamning

Technology

Figure 4-4 Technology as a Facilitator of Quality Education (TFQE) Model developed by Callahan and Switzer,

University of Northern lowa

At the core of this model is the student, who ifregcentre of his or her own learnings in
control of their learning. This control is seereggrocess, essential to the student moving from a
passive recipient of information to an engagednearAn engaged learner is seen as a motivated

and in control learner.

For the purpose of this research project, whiatoiscerned with effective student learning when
using the IWB technology, only the two immediatgels adjacent to the core, that of the
Principles of Learning layer and Information Procesng layerare consideredecause of this
reduction from the original model, the following ded below (see Figure 4-5) is a modification
of theTFQE model, and is named as theteractive Whiteboards as a Facilitator of Quality
Education (IWBFQE) by the researcher his modified version will be used in the following
data analysis, for diagnosing the IWB technology i effectiveness in contributing to
effective student learning.
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4.8.2.5 Interactive Whiteboards as a Facilitator of Quality Education (IWBFQE)

1ﬁlayer
Principles of

Effective

Learning

Students

at the
centre of

own
learning

2" |ayer
Skills for
Information
Processing

Figure 4-5 Model of Interactive Whiteboard as a Facilitator of Quality Education (IWBFQE)

Although many in the education sector have recaghibhe key to engaging and motivating a
student is to allow the students to be at the obtbeir own learning, this concept has been
misunderstood by many others. Student-centeredifeadoes not mean the student is learning
on their own, by themselves in an isolated envirenimlt is quite the opposite in fact. In the
most part, a student at the centre of their owmlag requires support, understanding and good

classroom management if they are to develop this &b effective learning.
“Student centered learning is when the student bes an active participant in their

learning rather than a passive recipient; studerase more intrinsically than

extrinsically motivated; learning is more individudhan standardized. Student
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directed learning (SDL) develops learning how tata skills such as problem solving,

critical thinking and reflective thinking” (Callahan & Switzer, 2003).

Depending on the cognitive developmental stagepaadous schooling experiences, many
primary school students are unfamiliar and unpcadtiwith self-discipline and time
management skills. Both skills are fundamentattdents directing their own learning. It takes
time and effort for the teacher to develop thesksskith the students. Educational psychologist
Anita Woolfolk (1998) advised that the combinat@mmotivation and self control will

contribute to students learning independently thhawt life. These are not easily obtainable
concepts for young students to understand. It reg@ certain maturity development in the
student, which the IWB technology may be able tatigbute to, through increasing the

opportunities for engagement and interactivity.

This identification of real and relevant experiencan engage and stimulate students to think
and build on their existing knowledge. Educatiarsearcher (Riel, 2003) identified that when
students drive their own learning, building on tlewn levels of understanding, choosing their
own learning direction and goals in a well managedronment, they will undertake a deeper
and wider learning experience. Additionally if tea@s an opportunity to capitalize on students’
personal interests, there may be an opportuniggit@nce their current understanding, and in

turn result in more original and richer learningammes.

When carrying out the following data analysis, MWBFQE model (see Figure 4-5 above)

used intrinsically. The IWB functionality observedthe case study classrooms is aligned firstly
with the corestudents at the centre of their own learninthen with the first layer; the

principles of effective learningAdditionally the second layer is used to diagnibee

contribution the IWB functionality, classroom s&gies and teaching pedagogy make to
developing relevarinformation processing skilldor students who are considered connected

learners, and who are immersed in today’s digitalrenment.
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4.9 Chapter summary

This chapter has identified the research projeet lasg-term (13 months) case study, with the
data collection methods of observations and ingsvsj researching the real-life phenomenon of
IWB in a primary classroom. Also identified are thega collection methods and procedures for
the pre interviews, observations and post-obs@mwatiterviews conducted as part of the case
study research. Because the researcher was irgradithe classroom environment and
requiring time for interviews from teachers who @rorking to tight schedules, the intended
observations and interviews times were flexibleteD@llection difficulties were experienced
due to unforeseen circumstances. Any inadequaaies lbeen highlighted and the effects noted
on the data collection procedures. Ethical conalitans have been noted in relevance to the
anonymity of the school and its participants, irtipalar the exclusion of any interaction with

the children in the research data collection dusthaal issues.

Authenticity of the data collected was validateditigngulating the evidence with interviews
with the participants, the theoretical framework dffective learnindf]WBFQE — see fig 4-5
above)and current researched literature on the IWB tdse in education. Because of the
gualitative nature of the case study, the intervi@mscriptions proved invaluable in supporting
and making connections, identifying patterns arthting the evidence of effective student
learning opportunities from the observed lessons.

After each classroom observation, the field notesewead to extract the themes suggested in the
guestion criteria (see outlined criteria in sectloh.1). Then the field notes were compared to the
transcribed interview data from the teacher beiogeoved. Finally, the field notes were
analyzed with the following three of the theordtitameworks identified and described in this
chapter. They are:
1. Interactive whiteboard to facilitate quality education (IWBFQE- see Figure 4-5
above)
» Students at the centre of their own learningproblem solving, critical and

reflective thinking
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» Principles of effective learning -active involvement, patterns and connections,
informal learning and direct experience, reflectioompelling situation and
enjoyable setting, frequent feedback and reflection

* Information processing skills —appreciation and pre-search, search and
interpretation, communication and evaluation.

2. Preferred learning styles(Honey & Mumford, 2000). (see Figure 4-3)

» Activists prefer hands on, problem based learning, new eqpes and
involvement with others.

» Reflectorsprefer watching, thinking, and reflecting on whas happened as a
preferred way of learning.

» Theoristslike to think through problems and proceed stestap using models
and analogies

» Pragmatistslearn best by applying new information to real picac

3. Stages of cognitive developmer{iVoolfolk, 1998).

» Sensorimotor (0-2 years)

* Preoperational (2-7 years)

» Concrete operational (7-11 years) — age of studsitg) observed

* Formal operational (11-adult years).

Primarily thelWBFQE model will take the focus of the analysis and the offeemeworks
preferred learning stylegHoney & Mumford, 2000) andognitive stages of development
(Woolfolk, 1998)will be identified and interwoven into the data lga& and discussion
accordingly.

The next chapter analyses data collected in temsareh from interviews with school leaders and
teachers and analysis of observed lessons wheté/evas used as a tool and finally ends
with a discussion on the changes to the physicat@mment when the IWB technology is

introduced to a classroom.
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Chapter 5 Analysis of Data Collected

5.1 Analysis of Demographic data collected

At the initial interviews, demographic data wasectled from each participant (teachers and
school leaders) to gain an insight into the badkgdoand fundamental information about

gender, position within the school and influenceaching experience and background, and
technology and IWB experiencgsee Figure 5-1 below). The following sectionstaeeanalysis

of the data collected.

5.1.1 Gender and years in educational sector

The case study participants’ gender (see Figurdéldw) reflected the general gender
distribution in New Zealand state schools. All teachers observed and interviewed were
female and the Principal and associate Deputy iPahwere male. As at 2008, there were
approximately 14,360 male teachers employed in Kealand state schools, significantly less
than the 36,590 female teachers. Today, females4%8bo of the principal positions. This has
steadily increased since 1999 when it was recaatl®®%. Overall, there are still far fewer
women in leadership positions in the educationddigtry (Education Counts, 2009). In a recent
paper on teacher confidence and using ICT in thgscbom for teaching and learning, Jamieson-
Proctor and Finger (2008) identified in their finds that the imbalance of genders in teaching
positions correlates to the fact that female teachee often less confident in using ICT with
their students in their classrooms for teachinglaadiing. As all of the teaching participants in

this study were female, this finding could not datied.

The teachers had over 90 years of educationalriexpe between them (see Figure 5-1 below).
Only one of the participants could be considerad teeeducation with only three years
experience. Teacher experience and maturity igrafisiant factor in the successful
implementation and effective use of IWB technolagyhe classroom (Haystead & Marzano,
2009). However, this finding has been challengeédhycationalists Kennewell and Morgan
(2003) who reported that 97% of student teachetisaim research expressed that they were keen

and eager to have the IWB as a resource in thessahoms.
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5.1.2 Positional influence on ICT strategy and e-maturity

It was thought that the positional influence (segife 8-1 below) of the participants within the
school might have been reflected in the organinalicommitment to the implementation of ICT
into the school. The Principal has been at theddince 2007 and the Associate Principal
joined the school one year later, in 2008. Togetisdeaders of the school, they have used their

positional influence to encourage the use of ICThenschool, as explained below-

“People start to see the benefits of it [ICT] atlé bit, because essentially the way ICT |
think was introduced to education was it wasn'’t tyasold in terms of what could be
the potential of ICT and its contribution to learng. It was just shiny new toys and
how cool. Recently, people [teachers] are startingee that in fact this can change the
way that children have learning experiences, andeularly individualized learning
experiences. So once you get the purpose for it gtauit to get the motivation to get on
board with these things{Associate Principal, personal communication, Augusl,
2009).

Both the Principal and Associate Principal in ti&se study are seen as modelers and
integrators of ICT in their school. Their influenard expectations that staff members participate
in ICT professional development, such asIth& Cluster program (see Section 3.4,2nd the
INFOLINK paper (which is part of the Graduate Diploma of &dion at Auckland University
designed to improve the information literacy skdfsstudents) were all strategies designed to
ensure ICT was a priority in their school. The tesis appear to have similar amounts of
positional influence, except for the ICT co-cooator who takes on the role of supporting and
influencing other teaching staff in the benefitd@T within the school. Together, all the
participants identified that they share IWB resesrand content they have created, and
encourage other staff members to come into thagsels and view their activities undertaken

with the IWB as ways of encouragement and suppotGT within the school
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5.1.3 Class teaching involvement

It was originally thought that identifying whethttye participant was involved in the classroom
and actively using the IWBsee Figure 5-1 below) might reflect the attituded opinions of the
contribution technology may have on learning. Whiteir active teaching involvement did not
directly influence their attitude towards all IGT did reflect a very important aspect of the
research; that of the positive organizational supfoo ICT within the school. An example of
this is the Associate Principal, although not mssloften as an active ICT user within a lesson,
he was a key driver of use of ICT across the scliaote being employed in 2008, he has
instigated a number of the ICT strategies withim $hhool, in particular the redesign of the
school website, with interactive tools for the si$ and parents, blogs, wikis, e-learning zone
for students with literacy and numeracy gamesyfallhich contribute to the e-maturity of the

teaching staff and students.

All of the teaching participants in this researcbjgct identified an increase in exposure to ICT
over the last couple of years. Whilst many partioig expressed that ICT was not their personal
passion, they all expressed their personal awasdhasthere is a need for education to prepare

students for a digital society.

5.1.4 Personal attitudes towards the IWB

By asking the participants to express their persattudes towards ICT and in particular the
IWB, this information was used to reflect the papants’ approach and flexibility of thinking in
the use of ICT in education. With this insight, glkels can be drawn, about the way they use the

IWB in their classroom (see Figure 5-1 below).
Although almost all of the participants expresdegifact that technology was not a passion, they

were accepting of the need for ICT to be embeddealsa the curriculum. Below is a typical

example of what all participants expressed:
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“l am using it [IWB] and | like it. | was skepticalto start with and | only really pushed
to get one because | knew it was the way things@oeng to go and | needed to know
how to use one. | didn'’t really want one, but | weeto a conference last year and that
was really exciting because it was lot of peopleomniere really passionate and could
show you all sorts of tempting bits about what yoould do so | got an idea of what

was possible with them [IWBs]’ (Teacher 3, persom@mmunication, July 23, 2008).

It is not until you actively use technology and esience the pros and cons of using the
technology that you see the potential and undeistas opportunities that the resource can offer.
Like the Ministry of Education’s strategy (see $mtt3.4.2) where they supplied Laptops for
Teachers and school leaders to use and becomeafiawith, all the teaching participants in this
Case study very quickly saw the potential the IVBId have for the content delivery and

student engagement.
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c o '% T o é S ., | Attitude towards technology in the classroon
ase study Participants o o S 2 o 2 = | )
S v 5 = © 5 = 5 = |in particular the IWB
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o > £ n <t O £ o=
Principal Male 28 1 Partial (Fill In for | O (when “l do have a concern that with so much informatiolsp much
teachers) filling in) content out there that | think there is a dangerahchildren will
become highly skilled but ignorant, they are vegphisticated users
of IT, they can communication with each other usirige tools
easily”.

Associate Principal Male 10 2 Partial (Fill In for| O (when “l guess ICT was not an interest of mine before ébame a teacher

teachers) filling in) so | am actually only interested in it from an edational sense. |
mean personally | use computers but it is not a pias of mine. But
| am passionate about it in education, so it's guispecific to the job
really”

Teacher 1 Female 8 3 Full 2 “l am an active board addict”

(ICT Coordinator)

Teacher 2 Female 10 4 Full 2 “Well, | would sake active board | absolutely love. | could not
teach without it. | could not actually go back tcsing pieces of
paper. Too boring for me after having it".

Teacher 3 Female 12 4 Full 6 months “I would findla problem [to teach without the IWB] because bd
really like it as a visual aid and | like being ablto store any piece of
work or learning that you have done”

Teacher 4- Female 12 4 Full 6 months “l was reakkeptical to start with and | only really pushed ¢ret
one because | know it was the way things were gdingo”

Teacher 5 Female 3 4 Full 6 months “They loveftitey enjoy it, | enjoy it. Sometimes you use ibra as
a board for some activities like handwriting, buther times you can
flip to WebPages or different activities you haveeated and the kids
love it. There is always all hands up when it'stae board time”

Teacher 6 Female 10 4 Full Mobile IWB | “I think they are brilliant tools, however you castill do stuff with a

Often data projector and screen, but you can't save yoork”

Figure 5-1 Demographic Data from Case Study School
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5.1.5 Findings from Demographic data collected from participants

In this section, the demographic data reflectaitiren in male/female staff and management
distribution in New Zealand schools, where leaderahe male and all teaching participants in
this case study are female. Positional influenderefilect that the organizational culture is

supportive and the school leaders were modeldi&Toin their school.

All teaching participants spent either all or saimee in the classrooms using the IWB
technology. It could be said that this school ae nsers of the IWB technology, with the most
experience IWB user having two years experience tlae least experienced user only six
months. Overall, the case study participants cbeldonsidered as new users to the IWB

technology.

Whilst the majority of participants were skepti@@m past ICT experiences of the contribution,
all of the teaching participants voiced that thepuld not like to teach in a classroom without the
IWB technology, now that they have had the expegenith it. A number of strategies have

been introduced into the school by the new manageteam in using the IWB technology.
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5.2 Analysis of Data collected from Interviews with school leaders

Two interviews were conducted with each of the stheaders, the principal and associate

principal. The first interview established the piosi the school had towards ICT in education.
The second interview built on themes identifiedhie first interview. The following themes are
discussed; the ICT strategic plan, funding andastfiucture, the impact of the IWB technology

on the new curriculum and learning theories aratetgjes.
5.2.1 ICT Strategic plan

In 2007, the school saw a change in leadership thiélemployment of new principal. One year
later, a new associate principal was employ&ih this new management team, came an
informal ICT strategic plan, resulting in a numbé&moves to increase the use of ICT in their
school. These strategies included an upgrade ofdétworking infrastructure, an upgrade of the
computers in the dedicated computer pod, a completehaul of the school website, the
formation of an ICT Committee, and the inclusion garticipation of all staff in the ICT
professional development cluster program (see @e8té.3). All of these strategies contributed
to the current e-maturity of the school. As theosdttomes to the end of the ICTPD cluster
program (three years of ICT training), a significahange in competency in the use of ICT with

the school has been noted by the principal:

“There has been a huge change in skill levels angttake in the use of ICT by the
teachers. This is ICT in a broader sense and ie ttonfidence and uptake in teachers in
their own administration. The use of ICT in the cd@rooms has expanded markedly and
some of the more visible outcomes are that morebeais now give out their email
addresses to parents and what we have found is W&nhow have a database of email
address for 98% of parents which is why we can caminate with a digital newsletter.”
(Principal, personal communication, August 4, 2009)

Although the Board of Trustees, Principal and AssgecPrincipal were supporters and modelers

of ICT, opinions and attitudes towards using ICTaaching and learning, in particular lesson

planning, still involved hesitation from some stai$ explained by the associate principal:
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“Some teachers | feel have gone right up there @rrns of what we are aiming to
achieve with students and ICT. | think others ar#llsof a different mindset and ICT is
something we do because it is on the timetabléihk the direction of the school is
very much in line with the thinking of the peoplehs got on board with the idea that
ICT is a tool that is part of the fabric of teachgnand learning. Therefore, to whatever
extent people’s skills have developed, I think timaindset is the crucial thing and that
is a very difficult thing to change, particularlyni education.” (Associate Principal,

personal communication, August 11, 2009)

5.2.2 ICT Funding and Infrastructure

This case study school is ranked as a decile 1@oéchhe decile rating is a result of information
gathered on the socio-economic background collefcted the five yearly census questionnaire
sent to every home to gather a snapshot of Newaddats. As a decile 10 school, it is
understood that that this school has a small ptmpoof students from low socio-economic
backgrounds, therefore the school will receive tggrational funding from the Ministry of

Education and rely more heavily on the contribupanents make to the school.

With this in mind, careful management and plannsngequired for the best use of the ICT
budget. For the case study school, the Princigpakad that when selecting technology, a
significant part of the decision was identifying atlechnology could provide most interactivity

to the students.

“They [IWB’s) are expensive. Compared with other,live have just bought 10 Apples
[ibooks] to use in the Year 7 classes for much ldssn the cost of an interactive
whiteboard. Therefore, in terms of bang for buclstill think there is some dialogue
that is worth having around that area. What we airying to do is get as much
technology under the children’s fingers, as we pitg can.” (Principal, personal

communication, August 4, 2009)
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Another area of concern for the management teantheatheft of technical equipment in the
school. In the following statement, the principatlmes that further costs associated with the
implementation of expensive technology, as is eseavith the IWB technology, are an

additional financial consideration: -

“My other reservation and it's incredibly mundanéut for us it has been an issue, they
[IWBs] attract thieves. Most of the break-ins in¢hschool were targeting the
whiteboard projectors. However, they are uselesththieves, especially the new ones
they have a short throw lens and they have no emé&ticontrols.” (Principal, personal

communication, August 4, 2009)

5.2.3 New curriculum and inquiry based learning strategies

After years of suggesting the need for flexibiltythe school curriculum, the Ministry of
Education released a new curriculum document iry ZMnistry of Education, 2007). In this
document a vision for students was outlined, engustudents are confident and motivated,
connected and effective users of communicatiorst@altive participants in a range of lifelong
contexts, and with the skills to become lifelongrieers. The new curriculum also offered
schools the opportunity to review and re-desigtr timain curriculum learning areas, English,
Mathematics, Science, Arts, Social Sciences, LagegiaHealth, and Technology with more
flexibility in their choice of delivery. There wake clear identification that the principle
direction for teaching and learning was to enshieestudent was at the centre of teaching and

learning.

As the case study school is currently working anrvised curriculum, a current topic of
conversation amongst the staffwghat knowledge is importaritfor our students. How do
teachers ensure that children have the informationessing skills not just to access

information, but also to ensure that the informatioey have access to via technology is

necessary and required. The principal explains:
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“Well | believe it's one of the critical questionsf our time and | guess | have got a
position where | believe that there is a knowledbat is worth us having. [Knowledge]
to have it as part of who you are. To function indemocracy, you have to have an
understanding of law, and how laws shape civilizats. To be a citizen, if you are an
empty vessel of skills that deletes when you finilgiing something, ready to take on
the next thing, that’s not anything | would want faany child in my school” (Principal,

personal communication, August 4, 2009)

However, as one of the case study participantgifees) the flexibility in the delivery of the

curriculum could be seen as an opportunity forangle in effective learning or not:

“The curriculum is very broad now, so you can decidbat you want then put it how
you want to teach it basically. So it is more upytou how you want to teach it because
you could take anything from the curriculum and sihem [students] down and do a
worksheet for the whole lesson or you could takarid do something on the active
board so you can get to choose what you want td (lteacher 5, personal
communication, June 5th 2009)

Additional to a more flexible curriculum and theiieasing use of technology in the Case study
school, one recent and noteworthy change is thepation of all the teachers in the
INFOLINK paper This course is a foundation course in the GradDgil®ma of Education at
Auckland University designed to develop teachindgssk information literacy, how to access
information, evaluate, synthesize and interpretraednstruct relevance to enhance a student’s
personal learning. TH&IFOLINK course underpins the contemporary learning thebry
inquiry-based learning While originally identified in the field of sciee and the incorporation
of scientific reasoning and critical thinking, tggl# can be applied as a teaching method to
increase student’s interests in a topic, utiliZzerimation processing skills and more importantly

engage in student-centered learning.

The case study school has identified that their@gogh is to promotguided inquiry-based

learning throughout their school curriculum. Guided in mssthat they believe students require
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support and careful management in practicing sigils for inquiry-based learning. Seated in
the social constructivist approach to learningdgdiinquiry-based learnirfgs comfortably

with using technology as a tool for students té-dieéct or take ownership of their own
learning, whilst being supported by the teachersure the relevant outcome. The Associate

Principal explains:

“Guided inquiry is very much still structured, stifjiving kids a very clear process to
work through, but it's giving them a bit more aut@my within that, getting the balance
right and the integration of ICT.” (Associate Priripal, personal communication,
August 11, 2009)

When using technology as a tool for gathering imiation, it is clear that there is a real need for
comprehensible information processing skills thiataitical in today’s classroom environment.
With students of this Case study school, it waardle the school leaders that this process should

be a consistent approach throughout the curricultma. Associate Principal explains:

“It's about teaching the students a process and paf that process is about analyzing
information and taking what you need and discernimghich stuff is actually not
valuable to you so it's about teaching studentsaatual process that when they need to
find out stuff they will go through certain stepsd at the end of it they will have a

good end product.” (Associate Principal, personammunication, August 11, 2009)

In this Case study, the school appears to be ghowgght a major shift in teaching pedagogy

with the introduction of guided inquiry-based leagh The Principal explains:

“Guided inquiry is a constructivist approach ratheghan a transmission approach or
pedagogy and I think most of us are trained in angructivist approach. Guided
enquiry sits on top of that foundation. A certaimaunt of direct teaching is required
and in fact, one of the things that challenges pd&p assumptions about guided
enquiry is that in order to engage properly with @mquiry you do need prior
knowledge and some if it will just come through dat teaching. It is called the
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immersion phase of guided enquiry. Guided inquig/based on rich questions and
unless you have some prior knowledge of your guasdi theyaren’t going to be rich
guestions.” (Principal, personal communication, Augt 4, 2009)

As identified in thdWBFQE model(see Figure 4-5) tha@ppreciation and pre-research stagé
information processing is essential to forming ltasis of an effective learning and information
processing opportunity. Here the IWB technology bara useful tool. As indicated in the
conversation below, the IWB functionality can erstire whole class is engaged and informed
of the prior knowledge surrounding the topic (imeen phase). The usefulness of the IWB
functionality for information processing and guidaduiry is highlighted by the Principal below

as a powerful combination for effective learning:

“The IWB becomes a powerful tool [for guided enquir because they can all share
information online, discuss it, review it, practiceme of the skills like skimming and

scanning, and evaluation.” (Principal, personal camunication, August 4, 2009)

Ensuring that children are not just skilled at @st®y information, but also have the skills to
process the information and form a knowledge beae be seen as a second layer of the
IWBFQE information processing mode(see Figure 4-5Evaluating, interpreting and
communicating informationare seen as necessary skills in information prawpsisat

contribute to effective learning opportunities.

However, the attainment of these skills can beroastsial. When considering the case study
students and their cognitive development levelsgé&tis theory identified that children aged 7 to
11 should have the ability to think logically andgtically, but not abstractly (Woolfolk, 1998).
However, in guided inquiry-based learning we atengsthe students to evaluate, interpret and
present information. This could be a difficult dsk these students of this age, if they have not
had the opportunity to practice these skills befdtes IWB functionality can be used to practice
information processing skills of evaluation ancmptretation. The wide variety of multimodal
opportunities, video, audio, animation, resourcesiiow real examples can be combined with

abstract conceptual examples. Students have fiatoity to classify group ideas and extend
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complex examples, beyond their suggested developstege. The opportunity for the students
to present their information using the IWB techmplevould ensure the student is “hands-on” at

the centre of their own learning, while communicgtiheir gathered information.

5.2.4 Findings from Interviews with school leaders

In this section, it has been clearly identifiedtttiee Case study school is going through some
significant changes concerning ICT in their schatgbresent that will affect their teaching
pedagogy and learning outcomes in the next couplears. With the incorporation of the
revised New Zealand curriculum, the implementatiban ICT strategic plan, and the collective
up-skilling of teachers in information literacy agdided inquiry-based learning the Case study

school is in the process of change.

While the direction of the school leaders appeatsetincorporating some significant changes in
teaching, the curriculum and the implementatioteohnology into classrooms, it appears that
the teacher is still the dominant factor in deadihe lesson structure and whether technology

will be used to complement the lesson or not.
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5.3 Analysis of data collected from interviews with tdeers

When conducting the interviews with the particigaitt was intended that the interview would
be a conversational open-ended discussion in todemderstand the attitudes and opinions of
the participants towards ICT and in particular W technology. The following analysis of the
interviews draws heavily on the first layer of INéBFQE (Interactive whiteboard technology
as a facilitator of quality educationmodel which identifies the principles identifidtht are

conducive to effective learning as follows:

Students ot
17 layer
at the -
centre of Principles of
Effective
own .
Learning

learning

Figure 5-2 1st Layer of Interactive Whiteboard as technology as a facilitator of quality education (IWBFQE) -
Principles of effective Learning

5.3.1 Evidence of engagement and motivation

The makeup of many of our New Zealand primary €lass of 1 teacher and up to 30 students
per class. Engaging and motivating this numbehdadfien in a whole class, many of whom have
a variety of learning needs and styles, is oftemaredibly difficult task for teachers at times.

As most teachers know, engaging students withdpie is paramount in ensuring learning is
effective. With the variety of functionality provad with IWB technology, engagement is

evident in all of the observations in the Case stMisually stimulating images, video, audio
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clips, the large and enveloping presence of the IM&B undoubtedly an opportunity for
engaging students when introducing a lesson tépemmparison of traditional methods of
teaching and the opportunity for engagement wighl¥B technology is explained by a

participant below:

“When you are teaching on a piece of paper, sagnight be A3 size, | am sure half the
children can't see it and that's the reality in dassroom of up to 30 children. Whereas
on the active board all of my children can see itdal don’t have any concerns about
them not being able to see, they can all see ite Bize makes a huge difference, but
also it is a lot more visually appealing | supposem not very arty, so in the past it
would take me ages to draw little pictures and makem look pretty, whereas with the
active board you can drag up backgrounds, drag ugtpres etc.” (Teacher 2, personal
communication, July 23, 2008)

When comparing the traditional static whiteboaha, finite space and the time it takes to write
up or draw a picture to the IWB technology and fiomality, the opportunity for engagement of
the student is enhanced enormously. Engagemehesttident contributes to tbempelling
situation (IWBFQE) (see Figure 5-2 above), where the student is pgesu invest time in
looking and listeningOnce the student takes the time to engage in the, tilhen the opportunity
for learning needs to be carefully managed frone life successful outcome is desired. The
incorporation of problem solving and challenges lbesn promoted as harnessing the
engagemenbut careful management of the level of challengedigcated by Ewell, as too
much can encourage the engagement level to drothafidrain to turn off” (Ewell, 1997, p.

3). The successful management of engagement can egeduosg seamlessly increasing the
opportunities to segatterns and connections (IWBFQH}pee Figure 5-2 above) allowing the
student an opportunity to make meaning personéliizedcentral topic by interrelating situations
or past experiences. (Finger, et al., 2007),

“Cognitive science tells us that individual brainearn to make themselves work

actively and individually by establishing new patts and synaptic connection’s
(Callahan & Switzer, 2004)
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The IWB technology offers the opportunity to readdish patterns, make consistent connections

in a timely manner for learning and understandigase study participant explains:

“This morning | did a maths lesson and the group wgoing away and doing a little
doodle grid [number grid], and | wanted to give tmean example of what they were
doing, so | modeled what they would be doing on t#B board, took a picture with
the camera tool on the IWB, transferred it into Wibiand printed them a copy for their
maths books, and sent them away to do the task@mae of them had a problem,
because it was a patterthey had seen.... And because they were a lower sigtbup,
it was such a great tool for them to reproduce ettpevhat we had done on the

IWB.”(Teacher 1, personal communication, July 230@8)

If used effectively, the IWB can offer an opportyrfor a wide and varied learning environment
within the constrictions of a limited time of adhhour school working day. This is a tool that
allows the teacher to create a fun, diverse, dyoami complex multimodal lesson for students.
Many educational researchers have identified tloe pad the seamless delivery of a lesson as
an advantage of using the IWB in the lesson as&ibating factor in gaining and sustaining the
engagement and motivation of a student duringgbson (Beauchamp & Parkinson, 2005;
Gillen, et al., 2007; Kennewell & Beauchamp, 20@3)e case study participant expresses how
the teacher’s physicality when using the IWB allamsopportunity for a seamless delivery of

content:

“I think they [students] definitely pay more atteion and | guess that is a deeper
learning if they are always engaged. | think thegoihing with a whiteboard [static
whiteboard] is that sometimes you have to turn ydaack to keep writing and that’s
when kids can get up to mischief or be distractethwever, if it's there already in front
of you and you have just got to flip a page and #ids are pretty much doing it
themselves you have never got your back to theméacher 5, personal
communication, June 5, 2009)
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As previously discussed, one cognitive strategyWiB supports is the enhancement of the
knowledge base that students may have of a topgnie lesson is introduced at the start of
class. The IWB functionality assists in supporting interaction of teacher and the student
dialog. Using the power of technology to produm@gegorize and save affords students the time
for re-appraisal, confirmation of their own exigtiknowledge and an increased opportunity for
dialog and questioning (Mackenzie, 2006). In datthgred during the observations of the Case
study classes, it was evident that the teachen aifteoduced the topic as a question on the IWB,
and then together with the whole class created@idsion to form the foundations by
brainstorming and writing the student ideas onWiB. These brainstorms files are saved and
revisited during the lesson. A Case study partigxplains how the IWB tools can be used to

brainstorm a topic with the whole class:

“I found the IWB very helpful with brainstorming a moving things around. Putting
them into the different categories rather than aggie of paper where you are scribbling
all over the place. With the IWB, you can pick ipucolor code and organize the lesson
well. Even scanning text and highlighting the impant bits.”(Teacher 2, personal
communication, July 23, 2008)

This opportunity for creating the timely connecsomith IWB functionality of revealing,
reversing, repeating, color-coding and hyper ligkio other resources were the opportunities
where both the IWB technology and good teachingagedy concluded in effective learning
opportunities for students. Educationalists (Beangh & Parkinson, 2005) identify the
flexibility of the IWB in its ability to annotateertain sections of a lesson, such as using a
microscope over an image for closer inspectiomsang the pen to highlight sections for clarity.
All of these features allow the teacher to cre&aal patterns, highlight connections or change
the direction of the lesson seamlessly becauseidést interactions, conversations and
feedback.

Part of good classroom management is creating d lgaoning atmosphere within the

classroom. If the classroom constitutes a sethagfeels good to learn in, both physically and

psychologically, the learning and teaching is Erthanced and a worthwhile experience for all.
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This is explained by Dr. Kay Fielden (1995) in hesearch into enhancing the learning process
in a technical environment. Fielden identifies tiet learner’s intellectual journey is closely
related to their emotional and spiritual state dnedsupport of the physiological aspects; states of
consciousness of the learner are conducive to a meta-cognitive learning experience.
Ensuring teachers are cheerful, supportive andgase, aware of the social and cultural needs,
and confident in managing conflict, are all asp@€tsontributing to amnjoyable setting

(IWBFQE) (see figure 5-pand preparing a conducive environment for learning

Fielden’s research complements the work of Ericde(2008) who believes that the brain and
its cerebral characteristics have significant icgtions on learning. Based in the field of
neuroscience, Jensen highlighted the need for ¢esth show a positive attitude in every class
they facilitate. He states that if teachers shaay @ére happy to be there, passionate about their
topic, are humorous and contribute to a pleasanhileg environment, then this enjoyable
setting will bring out the best in their studentsthis Case study, it is obvious that the IWB
technology has contributed to a renewed passiote&mhing for many. The following case study
participant explains the inevitable monotony tl@ans teachers experience after teaching with

the same tools year after year:

“Teaching with the same tools gets a bit boring whgou have been doing it for a
while. | love the Active board. 1 like to play anad with it and all the tricks on it, and |
would find it really hard not to have one. | willdlooking for a position that has an
Active board [in the future] because | know therg a lot of stuff I don’t know how to
do yet, but I do know what is possible with it.”@eher 3, personal communication,
July 23, 2008)

It could be concluded that if the teacher is passi® about their teaching tools, then the effect
will assist in the teacher’s contribution to engageat, motivation and the creation of a
compelling situationandenjoyable settindor the student§ WBFQE) (see figure 5-2). A case

study participant explains:
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“Well | would say the active board, | absolutelyMe it. | see is as being very beneficial,
it is great to use and to teach with. | think it rka s a huge difference with my children
with their participation and their concentration. Ad just their enjoyment.” (Teacher 2,

personal communication, July 23, 2008)

However, when new technology is available, ther@ eed for teachers to constantly reflect on

their practice and check for the possibility oftteclogy overload and the so-called appearance

of engagement which could be seen as dinenbing down’of student behavior and not an

opportunity for deeper learning. A case study pgdint identifies the reality of the class sizes

and concentration issues that teachers face eegry d

“This year | have 17 boys and 10 girls and a fewra§ boys need firm boundaries and
can be problematic. | have no way of proving lyt | feel that if | didn’t have that

active board | would be very stressed out with by®trying to keep them focused, on
task in the classroom, especially because theyaqrite talkative characters” (Teacher

1, personal communication, July 23, 2008)

5.3.2 Evidence of Interactive learning

One consistent doubt expressed by one of the tadwg [garticipants in an earlier interview was

that the IWB technology would constitute a backwgastep to “whole class teaching”. Whole

class teaching implies that the teacher is vemctive in the teaching style and the flow of

information flows in one direction, from teacherstodent. A case study participant explains:

“Students of today are not seeing the need to gther bits of information
themselves, but expect it to just be there for thémmink there is a need to consciously
teach and encourage students to make links betweierent pieces of information
they are getting because there is an increasingdency to become more and more
passive. They expect to have stuff to watch oelisbr to be told and that level of
synthesis is not any higher than it was before fgtt the IWB].” (Teacher 4, personal
communication, July 23 2008
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This chance for the IWB technology to overawe gacher as well as the students, thereby
limiting the opportunity for deeper learning, ig@ntly a cause for debate. As a result of the
new curriculum calling for personalized learning &l students, the opportunity to include more
student interactivity is paramount. The tanteractive learningcan be quite ambiguous, and for
most, the termiinteractive” constitutes the idiom for hands-on involvemenganticular a
physical incidence of learning. However, as edanat researchers Jewitt, Moss and Cardini
(2007) identified, there are other ways we carrpret the expressiofinteractivity”. These are
relevant to the use of the IWB functionality

» “Technical interactivity —where the focus is on iatacting with technological facilities
of the board

» Physical interactivity — where the focus is on ggimp to the front and manipulating
elements on the board

» Conceptual interactivity —where the focus is onemnacting with, exploring and

constructing curriculum concepts and ideas” (Jewi#t al., 2007, p. 312).

The IWB affords opportunities for students to participatphysical interactivityandactive
involvement (IWBFQE)(see Figure 5-2 above), by allowing the studermtme up to the board
and manipulate the IWB symbols with a wand or pémwever, the technology can also be used
interactively with the technological and conceptualkctionality. The inclusion of multimodal
resourcegtechnical interactivity) such as video and audamd increasing opportunities for
timely learning conversatiorisonceptual interactivity) between teacher and students, and the
co-construction of content are evident with the IWéBhnology. Figure 5-3 below shows how
the IWB can effectively become another facilitatothe learning landscape. Tteehnical,
physicalandconceptual interactivityopportunities are increased with IWB functionglig the
interaction is now three ways - between the teaahdrthe IWB, between the teacher and the
student, and among the students, as shown below:
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Figure 5-3 Interactivity between teacher, student and IWB functionality (Researcher’s own model)

The IWB can promote a variety of interaction, hoam\f the teaching pedagogy does not
recognize this variety of interaction and contribaotthat the IWB functionality makes to
learning, the opportunity for learning will not beaximized. In the whole class learning
environment, interactions can quite often be a&hiti miss” opportunity for learning if not
facilitated properly. In research carried out byfiand Myhill (2004) which focused on
“interactive whole class teaching” the authors tdea the conversations between teachers and
students or linguistic interaction in whole clasarhing as contributing to this inconsistency of
effective learning. The author’s outcomes identlifibe following factors as pitfalls evident in
the nature of whole class interactions: the dispafi contributions from the whole group, a lack
of shared exchanges from the group, an unevennéiss control and power within the group.
With this in mind, it could be noted that if theatding pedagogy is less dominant when using
the IWB and the IWB technology is considered antaidl facilitator of content, response and
learning interaction, then the technology can seimeint theconceptual interactivity

contributing to reducing the disparity of contrilauts during whole class teaching.
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However, many of the observations saw the handshgaical interactivitylimited with only
some of the lessons involving physical interagtiaif the students. Whilst not evident to the
teacher, the IWB technical functionality (soundjntmned with linguistic interaction, as a whole
class, was also contributing to tb@nceptual and technical interactivityA Case study

participant explains their personal perceptiombéiactivity:

“The kids love the interactive part because (asetample) when we are doing flight, |
looked at transport and made a flip chart with deffent transport pictures and found
Maori words to go with them. The kids have to fitite right place and then move with
the pen to the word next to the picture, if correbat particular sound is heard. All the
kids’ hands are up to answer the questions and thddren run the lesson with little

input from me.” (Teacher 1, personal communicatioduly 23¢, 2009

In some classes observed there was little or rdeeee of interactivity when using the IWB
technology as a resource. The lesson followed the wonservative role with the teacher
maintaining control of the structure of the lessasing a one-way didactic distribution of
knowledge, with some questions to students, usiadWB as a whiteboard to record answers,
without any technical or conceptual interactivityvsay of multimodal functionality or co-

construction of knowledge.

5.3.3 Evidence of effective skills in Information Processing

The Case study school’'s incorporation @fueded inquiry-based learning strategyerges well
with the necessary skills required when using tetdgy in the classroom to process information
effectively. The second layer of th/BFQE model(see Figure 5-4 above) identifies essential
skills required to search, process, interpret,u@tal and communicate information which using
technology. Theguidedinquiry-based learningapproach fits comfortably when students are
using technology to gather their own informatioayeloping the skills required when faced with

large amounts of information using ICT tools.
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Figure 5-4 2nd Layer of IWBFQE - Skills for Information Processing

In theory, the introduction afuided inquiry-based learningan contribute to a student centered
learning approach. However, as discussed in sebtidB, not all students have the level of
cognitive development required for student-centéngdiry-based learning. Being able to
understand or practice the skills for informationgessing can be difficult if students have been

familiar with a more teacher-directed approactetoning. A case study participant explains:

“I will say to the students, go on this web pagedaimd the answer to four questions
themselves. | will give them say 30-40 minutes nswer four questions, if they can'’t
answer the four questions we get together and sgitrwhat did we do wrong and so
we talk about the web pages themselves, how to skaim pages. When a teacher gives
you a book, they don’t give you the whole book ¢éad they just give you an extract
from it or they give you a school journal, so thistudents] are not very good at

skimming. So this is a very good skill that we @eaching now because they have
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access to pages and pages on the net, they hale &ble to skim a web page and say is

it appropriate or not.” (Teacher 5, personal commigation, June 5, 2009)

Appreciation and pre-searcfsee Figure 5-43re seen as the first two stages of forming the
skills for information processing, which can be @n@ged in a number ways. When using the
IWB technology, the visually stimulating and engagimpact on the student is evident. This
engagement can form thg@preciationof the topic. In this case study, the observedles®ften
commenced with an introduction of a topic, with tiee of visual aids, as in the following

example from a case study observation:

“I think my main use of the IWB has been as a viduad. | think it has enabled me to
introduce concepts and demonstrate things more lgafeir the children. | think it has
definitely made my teaching clearer and more acdetesfor the children because they

can see things more clearly.” (Teacher 4, personammunication, July 23 2008)

The fact that the student can see and hear masdycie a classroom of up to 30 other students

could have a major influence on the first hand expe andppreciationof the lesson topic.

Thesearch and interpretatiorfsee Figure 5-dinformation processing skills incorporate the
student creating a search plan to obtain the nuitstide information from suitable sources. This
is where theguided inquiry-based learningteaching approach is relevant in preparing the
student with skills to not only carry out the séaptan, but also assess, select, reflect and
interpret the information selected. By connectmghe web and using the IWB functionality to
search, skim, select and interpret informationjeiis are exposed to a variety of resources,
good and bad.

Allowing students to have the opportunitydmmmunicate and evaluatésee Figure 5-4) their
findings could be seen as the most important gah@ffective learning opportunity. Each time
a student has this opportunity to complete thermégion cycle, reproducing and
communicating to others their collected informatitrey are contributing to a deeper

understanding of the topic. Whilst the Case stusieovations did not reveal many opportunities
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where the student physically used the IWB to comoaita their work, the following interview

excerpt did reveal that it did happen in some cases

“Last year we did professional development on ingubased learning. Rather than
getting the children to do a project and write dowme facts, with inquiry-based
learning they are actually getting into deeper lélearning and we are looking at
asking big questions, finding information, answergntheir questions and presenting it.
The active board is wonderful tool for that and dé@ind it very helpful with doing
brainstorming and moving things around and puttirthem into the different
categories, rather than a piece of paper where ya scribbling all over the place. So
found it very easy to teach inquiry with the actibeard and my children actually all
chose to present the information on the active bdas well, so they made their own

flip charts” (Teacher 2, personal communication, Meh 27, 2009).

Allowing students to choose the IWB to present emaonstruct information, contributes to the
student being at the centre of their own learnireachers should view the IWB technology as
another class resource via which students can concate their work, to the student a natural

and acceptable way in which the majority of oudstuts communicate today.

5.3.4 Evidence of improved classroom management

As indicated by all of the Case study teacher ggents in this research project, the wish to
teach with an IWB in any future classrooms they mvayk in was imperative. The loss of the
IWB as a tool was considered a backward step ssot@m management by all Case study
participants, even those who had only been expmsitdor as little as six months. Even after
this short time, the participant teachers couldygaor predict the benefits for teaching as well as

for student learning.
The IWB allows the four walls of a classroom to d@®e non-existent, which in turn improves

classroom management of resources. One way ofasicig motivation for learning is by

introducing a student to a problem or challengé itheelevant to his or her real life environment.
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The opportunity of ownership of a problem will adlahe child a sense of personal identification
within the learning. Ensuring authentic life exp@iges are incorporated into lessons is a way in
which the student can easily identify with the extt We could add that an authentic learning
experience can be greatly enhanced by the useloid®gy, in particular the internet. The
following participant explains how the IWB techngjois used to enhance the student’s

authentic experiences as well as extending thairess available within the classroom walls:

“We are learning about Maori culture and we wentritine] to the museum to look at
the things at the museum in the classroom beforeaven went there. We also
[physically] went to One Tree Hill, so we did a tial tour before we went there so
that's like applying knowledge before they get teeand they learned lots more when
they went there and we have continued to learn lotsre since we came back. We
could click on Te Papa [online] and look at all thdaori cloaks and it was far more
interesting. | could have found books and we cotiidve looked at them in books, but |
get more attention using the board [IWB] and clida the room..and when we
actually went to the museum, the children would pbout to me the cloaks that they

had seen on the website” (Teacher 1, personal comioation, July 23, 2008).

Utilizing the IWB tools of incorporating photo imag of students and recording their voices
seems to give the children a real sense of owneesid excitement. This underpins the students
personalizing their own learning experience, whitcturn contributed to their engagement. A

participant explains the use of the IWB functiotyaWithin one of her lessons:

“The [students] just love seeing themselves andrigatheir voices on the IWB. And
it's letting them use it as well. | had a parentdtother day say, “oh you are letting
them use it” and | said of course | am. They havetdo feel happy and independent
and they have to be able to work out problems thelwss and they do. The rule in the
class is, when there is a small group working orethtWB independently, they are only
to come to me with an problem if it is somethinggent, but you will find they will
work it out themselves or another child in the ctawill notice and go up and fix it.”

(Teacher 2, personal communication, July 23 2008)
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When learning in a classroom which is limited tsiragle teacher who is using the traditional
communication symbols of speaking, text on a statiteboard, books that are held up or
handouts that are given to each student, it madifbeult for the learner to follow the flow of
information and communication. In order for thedsnt to engage and simulate information,
they need to make the cognitive connections, asdtemew threads of content to contribute to
an overall picture of knowledge (Haldane, 2007)sTis explained by Haldane (2007) in her
metaphor for learningWeaving the fabric of learning”(see below Fig 5-5Haldane uses the
analogy of weaving a fabric, to identify the teached their verbal dialogic interaction with the
students, with the intertwining of the IWB andfiimctionalityas an interactive opportunity for

learning.

In the following diagram (see Figure 5-5), Haldaxplains thevarp of the fabricas combining
the teacher’s verbal presentation as transitornji@xgnowledge with a stable medium such as

IWB symbols and text to enhance studemdt of the fabricof obtained knowledge.
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Figure 5-5 Haldane’s weaving the fabric of learning (Haldane, 2007, p. 268)
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When incorporating the IWB technology into a lesptan, the planning of the lesson is altered,
not only to include when and where to use the @algr functions of the IWB, but also to
consider the usefulness of the functionality asaelevance to the best possible learning

approach and context in which the learning in tglptace.

Good classroom management is conducive to a priwddetrning environment, however it

could be seen as unethical and an ineffectualilgguenvironment to use classroom management
techniques to control student behavior so that #ieyquiet and passive learners (Woolfolk,
1998). Intoday’s classrooms of a single teachdrup to 30 children, there is a fine balance
between ensuring that there are boundaries whitgireng that the classroom strategies are

conducive to a positive and engaging learning emirent.

5.3.5 Evidence of changing pedagogy with the IWB technology

It is clear that a teacher’s personal understandintattitude towards student interactivity and
the IWB in the classroom are a direct reflectiotheiir personal pedagogical practice and

understanding of the theory of teaching and leagnin

“How interactivity is understood and used in relatn to the IWB in the classroom is
shaped by their pedagogic theories of learning thaderpin particular teachers’
practice and that circulate more broadly in a subjedepartment or school. It also
varies according to the demands of the subject &mgic, the perceived ability of the

students, the time available and the peripheraleds (Jewitt, et al., 2007, p. 312)

From many of the interviews carried out with theeatudy participants, it was identified that in
general the participants’ interpretations of tharge that the IWB technology has had on
teaching pedagogy and classroom management digffextt any particular learning theory and
was not clear in their minds. They saw the oppatgiar interactivity and student-centered
learning happening when they asked the studerdgrteeap to the board and physically interact

with the content on the board, often in pre-deteedioutcomes.

100



5.3.6 Comments on IWB implementation into the classroom

Whilst recording her journey of implementing an IWBo her South Auckland classroom over
three school terms, teacher Sue Hodge detailefirbieimpressions of the IWB technology as
being completely overawed and impressed with thietyaof resources and functionality
available (Hodge & Anderson, 2007). What she didrealize until reviewing her first six-

month implementation journal was the unanticipateglect of other learning mediums such as
writing and reading. Hodge advocates that new uskttse IWB technology need to stop and
reflect during the implementation phase and agbessontribution that they have experienced to

teaching and learning

In the first stage of IWB implementation, Hodgearts the evidence of students being
subjected to lengthy mat tinme front of the IWB. As she explained, the appeaeaof
engagement from the students, could simply bé diuenbing down”of student behavior as seen

when children are watching television with no iatgon.

“Time on the mat — it was obvious that we have Ig® initial “enslavement” which
affected us in the first part of the year. Motivati sessions or recording sessions are
shorter and routines like handwriting have returne&mall groups use the technology
successfully yet other tables of children work awnatylearning tasks without their
attention being constantly diverted back to theritd (Hodge & Anderson, 2007, p.
278)

After three years of teaching with the IWB techmplothe following Case study participant
indicated that the use of the IWB as resourceftmahquiry based learning could have an effect,
either directly or indirectly on the teacher’s apgeh to teaching and learning. The following

participant explains:

“It depends on the teacher, so if you are a pergbat instructs the whole class to do
what | have told you and when, or if you are a tder using the IWB and inquiry-based
learning, where the children choose their own quesis and research it, teaching the
skills and going through the research process witfem, it's student driven. | think with
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inquiry-based learning which is coming out quiterehgly in schools at the moment that
will definitely make teaching a lot more studentiden.” (Teacher 2, personal

communication, March 27 2009)

The subtle but important change in teaching stiasdg student-centered learning and inquiry-
based learning could be attributed to the effeat tire IWB technology has had on the teachers.
Understanding of how technology affects the pedagdgeaching could be a critical factor in
effectual use of the IWB technology. One case spatticipant explained how the IWB has
changed her teaching approach as follows:

“Teaching wise it's more stepping back because kies are getting more active and up
there, definitely being more of a facilitator. Yaare not just in front writing on the
board, they are doing it, it's already there forem to do.” (Teacher 5, personal

communication, June 5th, 2009)

5.3.7 Comments on teaching preparation and the IWB learning curve

This IWB technology appears to be significant ia tact that teachers are happy to use it, even
those that are new to the technology. Some of &necgpants in this research had only
experienced the IWB in their classrooms for akeligis six months and they were advocates of

the technology. This acceptance is explained gsa study participant:

“In the past you would have a static whiteboard aggerything you do you try and put
on that whiteboard. Because you have only got time @pace and you are always trying
to stand there and rub off and put something elseso you are losing a lot of work.
Whereas now all | have to do is press button andliis to a different screen. | have
had my old traditional whiteboard moved to the sidecause | didn’t know if | would
still use it. | haven't touched it...everything | dé do on the active board and that has
been the way since the very first day | got it."g8cher 2, personal communication,
July 23, 2008)

102



Although the IWB functionality can be found elsewdhen a variety of other technologies, the
IWB technology incorporates and integrates mangtij software and hardware tools

smoothly and simultaneously. This convergence efftinctionality gives the opportunity for

easy storage, retrieval and modification of lessata. Rapid customization of resources during a

class will increase the speed of delivery and admation of materials. A participant explains:

“The IWB makes [teaching] a lot more exciting bulso it saves me a lot of time. | am

not good with paper and would put everything on ga@nd would never be able to find
the paper the next year. So you end up redoingwi®le thing, whereas now I just click
and open the file and change that and it's doneTgacher 2, personal communication,
July 23, 2008)

As discussed by Haldane (2007) when planning atessing the IWB, teachers need to take the
time to reflect on how best to present their knalgke when to use the IWB functionality, the
usefulness and delivery of resources. Becauseeddliflity to store the entire lesson, the plan
and resources in one file (flipchart) on a computas gives the teacher an opportunity for

undertaking a repeated refinement process (tr@)raf his or her own teaching strategies.

“When planning an IWB lesson, it can be reflectech @nd refined prior to first
delivery of the topic and prior to subsequent ocoas when they cover the same
content with a different group. Teachers can alseflect upon, and make optimal use
of the scope they have to capture, and subsequatritlize to good effect, rich
multimedia resources. The casual interdependency taus, to a significant extent, be
built into the stored content rather than relyingpkly on the verbal flow during the
lesson.” (Haldane, 2007, p. 266)

If the teacher has only basic ICT skills, the cro#sr to the functionality of the IWB has been
identified as is intuitive. However, it takes tifog confidence to build and tools to be explored
and utilized to the full advantage. In a prelimynegport released in 2009, Haystead and
Marzano (2009) examined the effects of an IWB amlent achievement. In their conclusion,
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they outlined that the following conditions wergrsficant contributing factors in the effective
use of the IWB as a tool for student achievement:
» “Ateacher has 10 years or more of teaching expece
* A teacher has used the IWB technology for 2 or mgesars
* Ateacher uses the IWB technology between 75 ang&@ent of the time in their
classroom

» A teacher has high confidence in their ability tosa the technology.”
(Haystead & Marzano, 2009, p. 36)

It is clear from this Case study project that dfferuse of the IWB relies on thorough lesson
planning by the teacher to ensure the presentatidrexecution of the class lesson runs
smoothly. While the IWB requires an initial undersing of basic computer skills and a certain
level of ICT maturity, many of the case study papants agreed that learning curve while

intuitive still required time to practice. A casarpcipant explains:

“It does take time to learn, but | have actuallydod that learning fun and | don't pick
things up quickly with technology. | am quite codient now and coming from where |
started being reluctant and not very confident witbmputers. | have found it has
improved my skills on the computer. | am playingoamd | am not scared to touch

things anymore.” (Teacher 2, personal communicatiaiuly 23, 2008)

However, as discussed by Jewitt, et. al. (2003&gHers need to focus on the topic knowledge,
the students learning outcomes and the teachiatggtes used to delivery these outcomes, and
to move away from prioritizing the IWB functionalitvithin the lesson. The IWB technology
should be seen as a resource tool to assist iegken delivery and also be seen by the learner as

an inconsequential contribution to the learningconte.
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5.4 Examples and analysis of observed lessons

In order to assist with the analyzing of the obsdriesson, some existing lesson plans were
made available to the researcher. However, therina@ the lesson plans had not been updated
to include the IWB as a resource during the les$bi.lesson plans did prove helpful in
indentifying the context in which the lesson wasadwcted, but often the lesson observed was

only part of a lesson plan submitted to the resesarc

The following ten examples are of lessons obseuns#ty the IWB as a resource tool in the
classroom. The researcher’s field notes were mapgaahst the lesson structure, and analyzed
directly against the IWBFQE model (see Figure Teddssess whether the learning opportunities
when using the IWB as a tool in the classroom teduh effective learning for the students.

Further analysis and comparisons were made whelWBeunctionality was conducive to the
appropriate stage of cognitive development (Wok}f@B98) relevant to the age of the students
being observed. Notations of preferred learnintgestyHoney & Mumford, 2000) and types of
interactivity (Jewitt, et al., 2007) displayed Iretlesson were also commented on.
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5.4.1 Outline of Observed lesson with IWB -Example 1

The following is an analysis of an observed lesso8un and Solar power, part of the Science and Healtturriculum learning areas. The
analysis shows the lesson structure, the fieldsnoddected during the observation and identifaraf when the IWB functionality or the lesson
content aligns with the essential elements idedifor quality education as defined in tiéBFQE model(see below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking
* Principles of effective learning active involvement, patterns and connections, médrearning and direct experience, reflection,
compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermetabmmunication and evaluation

Assisting in the identification and analysis oketive learning are other theoretical learning #amrks:

» Stages of Cognitive Developmeirdentification of opportunities relevant to the ebsed children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\dtigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdearning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the

technology functionality and conceptually in thestouction of concepts and ideas (Jewitt, et 8i0,72.
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Curriculum Area: - Achievement Objective:

Science and Health » Explore and act on issues and questions thathigik science learning to their daily living

» Build their language and develop their understagglof the many ways the natural world can be
Context: Sun and Sun Smart represented

« Extent their experiences and personal explanatibtise natural world through exploration, play, iagk
Teacher: 1 questions and discussing simple models
Children: 22 » Explore how people’s attitudes and values conteltiathealthy physical and social environments
Structure of observed lessol Observation Field Notes from researche Learning Theory -ldentification of lesson

content with Interactive Whiteboard as a
Facilitator of Quality Education (IWBFQE)

Orange tex—IWB functionality * Blue text— observed research data and reflection

used as part of the lesson plan positive example of proposed effective teaching
learning opportunities

* Red text observed research data on unsuccessi
use of IWB for teaching and learning.

1% layer
Principles of
Effective

Students Learning

at the
centre of

own
learning

2™ |ayer

Skills for
Information
Processing
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Question: What do we knov Guided Inquiry Based Learning - brainstorming thei -
about the sun? What do we like | existing knowledge. Opportunities for questi@msl open

about the sun? dialog between students and teachers conversations.
Opportunity for reflector and theorist learning sy who
prefer to learn from analysis and dialog.

Engagement- All eyes on screen, children attentive. All

hands up, eager to collaborate and participate.

Write students ideas on IWB w | As teacher writes students ideas up on IWB, haningris | [ GGG
colored pen (turn into text font?) | converted into text font; this is an examplaexfhnical Opportunity for Appreciation and Pre-search.
Big Idea — the sun is the ultimate| interactivity for students, where the IWB functionality
source of energy for life on earth| assists in the visual experience. Opportunityctmicrete
stage of development (age 7-11 year®)group and
classify and collate ideas. Instigate appreciaticime topic

While students are participating in whole classvigt
their opportunity foconceptual interactivityis stalled, as
the teacher has control of what is written on tbarth and
directs flow of conversation and learning outcomes.

Question: In pairs, discuss way | Students turn to person next door and discussdougle | Frequent Feedback and Reflectiol
we could use the sun’s energy? | of minutes each other’s opinion. Opportunity feflection

What is solar energy? on existing knowledge (peer to peer assessment and
feedback
Watch Brain pop movie Engagemen - Round of chees from children when Brail

(Educational Website contains | pop movie run. All students appear engaged. Adlseyn | Frequent Feedback and Reflection
videos, quizzes, explanations) on board, no distractions, even when another childesimto
Solar energy the room to deliver a message.

www.brainpopjnr.co.uk
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Brain pop Quiz, class discussi
and voting

Engagement-Girls miming song to quiz. Students adv
technical help for teacher when error on gq@pportunity
for scaffolding existing knowledge to intended aunes.
(Difficult questions)

View video of cooking with Solar
Power from

www.science.howstuffworks.com
unl.htm

Opportunity for students to see abstractly thectsfef
solar energy from the sun. Opportunity feedbackon
/$opic to contribute to the scaffolding of knowledge

Frequent Feedback

Use TKI website to desi@ solar
cooking oven, choose cover,
installation, lining, try to cook,
show temperature gage.

Whole Class discussion on
materials used to make cooking
stove.

www.tki.org.nz

Physical and technical interactivity, Guided Inquiry
Based Learning —Students are chosen one by one to co
up to the board and collate a solar ovERl — Ministry of

in dialogue and contributing to discussion. Oppaitiufor
activist and pragmatist preferred learningtyle to actively
construct knowledge.

Education Teacher resource ports¥hole class interactive

D

Group work, design a sol
cooking oven.

Active participation and Guided Inquiry Based
Learning -Students divided into groups and working
collectively with the task outlined on the IWB foonstant
reference. Consistent patterns and connections ofade
topic. Opportunity fotheorist preferred learning stylas
allows students to think through step by step lmo#esign
a solar oven

Physical classroom and technical IssuesText and colors
used on the IWB difficult to read from back of daSome
text written on board with pen, misinterpreted bR

reader, have to be corrected

Opportunity for Pre-search, Search and
Interpretation

Figure 5-6 Observed lesson — Solar Power
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5.4.2 Summary of observed lesson - Example 1

When observing the above lesson, there were chegagement and motivation signals from the childnech as vocal excitement, all hands up to
participate in discussion, all faces and eyes oB.IWost of the boys were up the front and eageatdicipate. Throughout the lesson, there was
an opportunity for the students to make connectanspatterns, whilst getting timely feedback Hodim the teacher and from the IWB via its
functionality. By using the IWB to introduce theto, the student’s attention was gained and thedppity for the students’ first experience of
the topic to be enhanced. There was a clear oldsana an identified useful IWB functionality. THechnical setting up of a solar oven could be

shown visually and in modular sections, savingtitme taken in physically constructing the oven (Ba#eamp & Parkinson, 2005).

The lesson did not contribute to informal learningside of the classroom, however, the intentios feathe students to manually construct an
oven over the term and actually cook an egg or anglarshmallow, which will ensure the students hdikect experience in making and using
the solar oven. The lesson did not allow for stiislém practice any information processing skillsestthan that of appreciation, and possible
opportunities for search and interpretation, whenstudents were active in their learning, credtiegy own questions, where they had to access,

reflect and create a solar oven design (Callah&wéizer, 2004).

Although the questions asked by the teacher weza,opery few student-directed opportunities wenerpited. The teacher often directed the

content flow and selected the students to answeegtlestions. The only time the students were ablesé the IWB was when they were asked to
come up one at a time to select answers on theaqudiziesign the solar oven. Until the students wble to get into groups and design their own
solar ovens on paper, the IWB technology was useddarly one hour and the children were seateti@mat for all of this time. There were no

distractions or behavior issues observed.
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5.4.3 Outline of Observed lesson with IWB -Example 2

The following is an analysis of an observed lessorecounting a story, which is part of the English cuiculum learning area. The analysis
shows the lesson structure, the field notes cateduring the observation and identification of witlee IWB functionality or the lesson content
aligns with the essential elements identified foalgy education as defined in th&BFQE model(see below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking
* Principles of effective learning active involvement, patterns and connections, médrearning and direct experience, reflection,
compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermet@bmmunication and evaluation.

Assisting in the identification and analysis oketive learning are other theoretical learning #amrks:

» Stages of Cognitive Developmeirdentification of opportunities relevant to the ebged children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\étigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdearning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the
technology functionality and conceptually in thenstuction of concepts and ideas (Jewitt, et 80,72.
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Curriculum Area: -
English

Context: Recount

Achievement Objective:
* Recount events in a range of authentic contexts
* Identify and express meaning in written texts
» Write factual accounts and express personal viewpan a range of authentic contexts sequencinasid

D

logically
Teacher: 1
Student Teacher: 1
Children: 23
Structure of observed lessol Observation Field Notes from researche Learning Theory -ldentification of lesson content

with Interactive Whiteboard as a Facilitator of
Quality Education (IWBFQE)

Orange tex= IWB functionality
used as part of the lesson plan

» Blue text— observed research data and reflectic
on positive example of proposed effective
teaching and learning opportunities

* Red text observed research data on unsucces B
use of IWB for teaching and learning. iy Students ‘ Leaming

19 layer

at the
centre of

own
learning

2" |ayer
Skills for
Information
Processing

Question: What is a recoun
discuss key words when writing
recount story.

Guided Inquiry Based Learning — Students turn t Student at the centre of own learning

gperson next door and discuss for a couple of mgeiéeh
other’s opinion on what is a recount? Opportunifiogs
dialogbetween students and teachers.
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Short story recount brought up «
IWB, teacher reads out to class

Engagemen - Visual stimulation. Whilst teacher
reading, the visuals are supporting the dialogithat
happening amongst students and teacher.

Questions: Discuss order ¢
events, a plan of events in
chronological order.

Whole class activit Teacher itemizes suggestions
board Many hands up. All eyes on IWB. Opportunity f
conceptual interactivity with co-creation of outcomes.

Some text written on board with pen, misinterprdigd
OCR reader, have to be corrected manually

| I

or

Use a Witness Account
video,”Point of view” withess
account of a bike crash, narrate
by a child from NZ educational
teaching resource website
www.tki.org.nz

Engagement- Absolute silenc, all watching.

Appears to be keen attention paid when hearing/’shil
dvoice on videoOpportunity for reflector and theorist
preferred learning styléypes where the student has th¢
change to watch and think.

Using text IWB, students
highlight video script with pen,
the telling words, who, what, an
when.

Physical and Technical Interactivity - Whole clas¢
eager to participate. Each student picks the nersigm to
lcome up. A reinforcement patterns and connections
Opportunity for Pragmatist and Activist preferred
learning style typebdecause the activity is problem bas
and active.

o-

-
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Hard copy of story given out"
each child. Child works
individually on copy to highlight
conjunctions and time words,
verbs written in past tensm
their own copy.Time up chime
on Active board announces
allocated time to do this task.

This activity was previously viewed video a
contributed to the identification of word patterns
previously seen and cognitive connections made

Opportunity for Pre-search.

Example of answers displayed
IWB

Students self mark own work against example ond
Peer feedback. Group at table discussed correateass
and why.

Frequent Feedback and Reflection

Classconvenes. Discuss:
important features aecounts.

Opportunity to reflect on lesson, make connectamd
think deeply

Physical classroom and technical Issueslext and
colors used on the IWB difficult to read from baafk
class.

Frequent Feedback ancReflection

Figure 5-7 Observed Lesson — Recounting a Story

5.4.4 Summary of observed lesson - Example 2

At the start of the lesson, there were obviousss@rexcitement and engagement when Teacher segigesing the IWB technology for this

lesson. The delivery of the lesson was seamlessstgy in the flow of information and supportirgetverbal dialog from the teacher on the

identification of words used in recount writing wethe rich multimedia symbols of the IWB functiaha(Haldane, 2007). There were positive

expressions and interactions from the children.

114



The recount video narrated by a child appearee tpdsticularly enticing for the students viewing thdeo contributing to a compelling situation
for effective learning. The introduction repeateguanber of opportunities for active involvementttpans and connections and reflection on the
topic being learnt. The lesson was broken intoi@estwhich appeared to maintain the motivationtli@ topic, incorporating physical
interactivity with conceptual interactivity equallyewitt, et al., 2007). The IWB was used for tingt 20 minutes of the lesson, and then the
students moved to work on tasks at their tableiwiohgally. Once finished, they peer-assessed etledr's work at the table which gave
opportunity for small group collaboration and fasteexploratory talk amongst the group (Burns & MyR004). At the end of the lesson, the
whole class convened for an opportunity for reftagtan important part of the lasting cognitive geations required in effective learning
situations.(Callahan & Switzer, 2004)

Whilst the lesson appeared to have a number ofeaopportunities, the requirements were teachectiéd and had limited opportunities for
student-centered learning. As the objectives aflgsson are based in content and the identificatitime words, conjunctions and verbs, the
structure of the lesson appeared managed and Isuitatine students’ stage of development, in padic the opportunity to classify and revise the

story content with the appropriate use of language.
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5.4.5 Outline of Observed lesson with IWB -Example 3

The following is an analysis of observed lessoma&taphors and similes, which is part of the Englisland Language curriculum learning
area. The analysis shows the lesson structure, the fietes collected during the observation and ifleation of when the IWB functionality or
the lesson content aligns with the essential el¢sridantified for quality education as definedhe WBFQE model(see below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking
* Principles of effective learning active involvement, patterns and connections, médrearning and direct experience, reflection,
compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermet@bmmunication and evaluation.

Assisting in the identification and analysis oketive learning are other theoretical learning famrks:

» Stages of Cognitive Developmeirdentification of opportunities relevant to the ebged children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\étigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdemarning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the
technology functionality and conceptually in thensuction of concepts and ideas (Jewitt, et 80,72.
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Curriculum Area: -
Written Language, Poetic
Writing

Context: Metaphors and Similes
Teacher: 1
Children: 17

Achievement Objective:

and making choices in language and form.

Write on a variety of topics, beginning to shapeaisl (level one)
Write on a variety of topics, shaping ideas in enbar of genres, such as letters, poems and narati

Structure of observed lessol

Observation Field Notes from researche

Learning Theory -ldentification of lesson
content with Interactive Whiteboard as a
Facilitator of Quality Education (IWBFQE)

Orange tex= IWB functionality
used as part of the lesson plan

Blue text— observed research data and reflection
positive example of proposed effective teaching a
learning opportunities

Red text observed research data on unsuccessft
use of IWB for teaching and learning.

1% layer
Principles of
Effective

Students Learning

at the
centre of

own
learning

2™ |ayer
Skills for
Information
Processing
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Question: Describe your P
Instructions on the IWB, to get int
pairs and discuss a pet, using fivd
adjectives.

Guided Inquiry Based Learning— Students turn to persc
pnext door and discuss for a couple of minutes e#oér’'s
» pets using 5 adjectives. Opportunity for reflectaomd
connections made to existing knowledge

EEEHSIREICORREGHON R < le ction

Show examples of Joy Cowley st
“Day of rain/wind/snow.” Discuss
what metaphors and similes are.

bEfngagemen — happy, quiet and eager to watch vi

Write a poem about their pet
together on IWB using adjectives
metaphors or similes

Whole class c-constructs a poem. Teacher writes ug
IWB. Opportunity forconceptual interactivitywhere the
students are exploring and constructing contenhenWB
together.

ﬁ

IWB Video on Metaphorand
Similes and their use in making
your poem exciting.
www.brainpopjnr.com

Engagement- opportunity reflection and cogniti\
connections to be made on current topic.

Frequent Feedback and Reflection

IWB Quiz - pull an image of i
verb, out of the shelves place in
correct order.

Physical and Technical Interactivity - Whole class eagt
to participate, many hands up. All eyes on boasthE
student comes up to have a turn then picks anetbdent to
follow.

R
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Group work. Activity on Students broken into Grot ir

metaphors and similes. Frequent Feedback and

e 1st group work at desks on follow-up worksheet | Reflection

* 2nd group works on the floor with the teacher

* 3rd group works at the IWB, continuing with IWB
Quiz. CollaborativeGroup work - Students at IWB,
select competence level of game to play, easy,
medium or hard. One student acts as the teacler an
picks students to participate. No issues of non
compliance. Students select IWB options fun antljtes
the environmentPhysical and Technical
interactivity — opportunity for students to experience
and use multimedia resource.

Whole class convene Question: | Opportunity for class to share and collaboratesssdr Reflection
- What are you most pleased with taken. Cognitive connections to be made for lgsiarning
today. What helped you today? | opportunities

What did you find difficult

Figure 5-8 Observed Lesson — Metaphors & Similes

5.4.6 Summary of observed lesson - Example 3

This lesson used a variety of IWB functionalitypflharts, video, audio clips all contributing toeamgaged learning environment. The teaching
approach adopted in this lesson was seen as abudimy factor in the classroom atmosphere. Theafis@hguage and actions provided a gentle,

quiet and supportive setting for effective learnfRielden, 1995; Jensen, 2008).
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Within this lesson, there was a clear identificatod effective learning, using the IWB as a toaldonceptual interactivity. This was seen where
the students and teacher collaboratively constdugteoem on the IWB using metaphors and simileglesits were collectively at the centre of
their own learning, and the lesson content wasaltef teacher/student/technology interaction.{@eet al., 2007)

However, in whole class work, the teacher did ditke majority of the social discourse closely &mnted to pick the same people to answer the

guestions. It is this dominance and imbalance ofrdmitions amongst a group that have been créetin studies of patterns of whole class
interactions (Jewitt, et al., 2007).
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5.4.7 Outline of Observed lesson with IWB -Example 4

The following is an analysis of an observed lessooounting in twos, fives and tens, which is part ahe Mathematics curriculum learning
area. The analysis shows the lesson structure, the fietes collected during the observation and ifleation of when the IWB functionality or
the lesson content aligns with the essential el¢sridantified for quality education as definedhe WBFQE model(see below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking
* Principles of effective learning active involvement, patterns and connections, médrearning and direct experience, reflection,
compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermetabmmunication and evaluation

Assisting in the identification and analysis oketive learning are other theoretical learning famrks:

» Stages of Cognitive Developmeirdentification of opportunities relevant to the ebged children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\étigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdemarning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the
technology functionality and conceptually in thensuction of concepts and ideas (Jewitt, et 80,72.
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Curriculum Area: -
Mathematics

Context: Counting in twos, fives
and tens.

Teacher: 1

Children: 18

Achievement Objective:

* Solve Multiplication problems using skip countimgtivos fives and tens
» Devise and use problem solving strategies to eg@duations mathematically.

Structure of observed lessol

Observation Field Notes from researche

Learning Theory -Identification of lesson
content with Interactive Whiteboard as a
Facilitator of Quality Education
(IWBFQE)

Orange tex= IWB functionality
used as part of the lesson plan

* Blue texi— observed research data and reflection on
positive example of proposed effective teaching anc
learning opportunities

* Red text- observed research data on unsuccessful
of IWB for teaching and learning.

1% layer
Principles
Effective!
Leaming

Students

at the
centre of

own
learning

2 layer
Skills for
Information
Processing

IWB displays WALT We are
learning to- skip count and multiply
my 2s, 5s, 10s and 3 times table

The WALT is reads out in a student’s pre recordeider. All
students immediatelgngaged.

ﬁ
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IWB videc—Video (6 minutes Engagemen — quiet and attentive. Connections are made
showing multiplication and skip topic visually. Opportunity for reflector and thesirpreferred Frequent Feedback

counting learning styles to watch and think about topic
www.brainpop.com
Questior- What is a multiple of 10°| Guided inquiry based learning - Students discuss wi Patterns and Connection:

neighbor. Then as a whole class. Opportunitypfaterns
and connectionsto be made with topic.

IWB Flip chart on multiples of 10 | Physical and Technical interactivity. Selected studel

activate multiplication symbols on board, and thbnoses
next participant. IWB Technology confirms and febdsk Feedback
with sounds for confirm or deny

Frequent

Group Work, Activities handed o | Students are broken into groi

« 1% group works on multiplication Flipchart activityo
board — Teacher chooses one student to act asetea
to direct game and select students to participate.
Technical issue arises, students sort it out themse
Silly selections on IWB for fun. Conflict manageg b
acting teacher/studerRhysical and Technical
interactivity — opportunity for students to experience
and use multimedia resource.

e Two groups given worksheets at desks. Mathematics
puzzles and games.

e One group with teacher on floor working on small
group activity. Counting games, Snakes and ladders
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Class convenes to recap less:
Students asked to identify
e Something you have learne
* Something you have enjoye

Discuss with neighbor
Teacher selects some students to
share with class

Overall, studentreflect and identify ways to skip cour
however one student expressed they did not knowhist
dpoint, peers identify a counting solution for tetadent.

d

Reflection

On IWB Learning mountain,
students identify how they feel they
have learned this lesson. Well,
medium, not so well.

Students identify learning maximum continuum. Student
mostly in middle of continuum, and appear to beaejbonest
about the level of learning obtained. Indicationetacher how
the student feels about the lesson.

Frequent Feedback and Reflectiol

Figure 5-9 Observed Lesson - Counting

5.4.8 Summary of observed lesson - Example 4

This lesson used the IWB functionality consistentintributed to observed engagement through thefuselltimedia. The lesson structure also

showed opportunities for feedback and reflectidhezifrom the IWB or from the dialog around therteag outcomes. The lesson showed the

effective use of weaving the Teachers knowledgaldd), the IWB knowledge (videos and flipchartsjhwstudent dialog offers the student the

opportunity to link together patterns and connedito form new threads of knowledge (Haldane, 2007)

The most effective interactive opportunity was giheup of students who worked independently of #aeher using the IWB technology. The

group worked collaboratively, choosing their legé&difficulty in the activity, taking turns to intact physically with the IWB, collectively

solving technical issues and conflict. Howeverhel@arning opportunity was managed closely by ¢#aeher, which resulted in a selected skill

counting strategy being used, whereas, if the stindas at the centre of their own learning the neind strategies may have expanded.
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5.4.9 Outline of Observed lesson with IWB -Example 5

The following is an analysis of an observed lessoreading events in the correct order, which is parbf the Reading curriculum learning
area. The analysis shows the lesson structure, the fietes collected during the observation and ifleation of when the IWB functionality or
the lesson content aligns with the essential el¢sridantified for quality education as definedhe MWBFQE model(see below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking
* Principles of effective learning active involvement, patterns and connections, médrearning and direct experience, reflection,
compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermet@bmmunication and evaluation.

Assisting in the identification and analysis oketive learning are other theoretical learning amrks:

» Stages of Cognitive Developmerdentification of opportunities relevant to the ebged children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\étigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdemarning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the
technology functionality and conceptually in thensuction of concepts and ideas (Jewitt, et 80,72.
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Curriculum Area: -
Reading

Context: Events in the correct
order

Teacher: 1

Children: 20

Achievement Objective:

correcting while clarifying ideas.

» Select and read for enjoyment and information ngeaof written texts, making confident use of
semantic, syntactic, visual and grapho-phonic emesthe conventions of print, and predicting aritl se

* Respond to language, meanings and ideas in diffeggts, relating them to personal experience.

Structure of observed lessol

Observation Field Notes from researche

Learning Theory -ldentification of lesson
content with Interactive Whiteboard as a
Facilitator of Quality Education
(IWBFQE)

Orange tex= IWB functionality
used as part of the lesson plan

* Blue texi— observed research data and reflection on
positive example of proposed effective teaching anc
learning opportunities

* Red text- observed research data on unsuccessful
of IWB for teaching and learning.

1% layer
Principles
Effective!
Students Leaming
at the
centre of
own
learning

2 layer
Skills for
Information
Processing

IWB videoof a short story of boy o
bike, his journey and mishap —
www.tki.org.nz

nEngagemen— quiet and attentive. Multimedia used to fos
interest in the topic.

-Opportunity for Appreciation.

126



IWB quiz children select from lis
order of events of story just watche
using pen

Physical and Technical interactivity Teacher facilitates
&tudents pull events into order, if correct IWB rasla sound.
Otherwise flicks back. Opportunity farterpretation of video
andcognitive connections to be made.

On IWB students come up and wri
on board words that describe the
character of boy

Question How could mishap be
avoided?

éPhysical and Technical interactivity Teacher facilitate.
Student writes word on IWB with pen, underlineaftisure of
spelling. Class correct together. Class discussssmimg of
identified wordsOpportunity forconceptual interactivity
where content is created together. Class discussion
alternatives to avoiding the mish&ppportunity for
pragmatist and activist preferred learning stylesapply
learning into practice.

IWB shows a map of boy’s bike
journey. What could be on a map?

Students suggest options, roads, valleysOpportunity for
theorist preferred learning style type think things through.
Students are able to communicate and co-constraut t
current learning on the map.

F

Opportunity for Interpretation.

of

Teacher reads a story to child
from book.

Whilst this story being read, children work on heogy anc
creation of a map at their tables. All children Wwog quietly,
while listening.Opportunity for all preferred learning styles
to apply learning actively.

Frequent Feedback and Reflectiol

Class convenes. Back on Map I\
more items added to map on

Physical and technical interactivity Children picked to dra
parts onto map. All hands up, very eager to haye.&/ery
elaborate Map results.

EEESARICORREGHONS R - e ction

Figure 5-10 Observed Lesson — Recounting an eventarder
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5.4.10 Summary of observed lesson - Example 5

The flow of this lesson was seamless. As discusgadany of the case study participants, the IWBinetogy affords the teacher the tools to
maintain the momentum of learning far more thaditianal methods of teaching (Haldane, 2007).Wtiike teacher facilitated this lesson closely,
the students had a very active part to play irotiteomes. They decided the layout of the mapstandescribing the character in the story, they

were able to advise their ideas and direct their @arning.

All preferred learning style activities were metypically hands-on for the activists, applying @nttfor the pragmatists, working through the
content for the theorists, and time to consolidia¢elearning content for the reflectors.

There was an observed technical issue with sortiteeafnages on the IWB when designing a map as dewdtass activity. The students
corrected the teacher in how to fix the image. Sofrtee text was difficult to see from the backloé classroom.
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54.11 Outline of Observed lesson with IWB -Example 6

The following is an analysis of an obsenglling lesson on OU and OW, which is part of thReading, Spelling and Comprehension
curriculum learning area. The analysis shows the lesson structure, the fietes collected during the observation and ifleation of when the
IWB functionality or the lesson content aligns witle essential elements identified for quality edion as defined in thkWVBFQE model(see
below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking

» Principles of effective learning active involvement, patterns and connections, méiearning and direct experience, reflection,

compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermetabmmunication and evaluation

Assisting in the identification and analysis oketive learning are other theoretical learning amrks:

» Stages of Cognitive Developmeirdentification of opportunities relevant to the ebged children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\étigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdearning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the

technology functionality and conceptually in thestouction of concepts and ideas (Jewitt, et 8i0,72.
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Curriculum Area: -
Reading, Spelling and
Comprehension

Context: Spelling OU and OW
Teacher: 1
Children: 21

Achievement Objective:

* Revise the main ways of writing the /ou/ sound,clilare <ou> and <ow>.

« Memorize which words take each one.

Structure of observed lessol

Observation Field Notes from researche

Learning Theory -ldentification of lesson
content with Interactive Whiteboard as a
Facilitator of Quality Education
(IWBFQE)

Orange tex= IWB functionality
used as part of the lesson plan

* Blue texi— observed research data and reflection on
positive example of proposed effective teaching anc

learning opportunities

* Red text- observed research data on unsuccessful

of IWB for teaching and learning.

Students

at the
centre of

own
learning

2 layer
Skills for
Information
Processing

Question: What are the main way
of writing the /ou/ sound, which arg
<ou>. and <ow>.

Engagement- Teacher suggests we use the IWB for les
today. Class responds with round of cheering.
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Principles
Effective!
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IWB show examples of words wi
<OU> and <OW>. Examples of the
same word spelt correctly and mis
spelt.

Physical and technical interactivity Teacher facilitate
children to suggest and come up and correct sgeliithe
5-child spells correctly, an animal sound is heard.

Opportunity for Appreciation
and Pre-search

IWB shows examples of sentenc
with missing words. From a spellin
list on the side, fill in <OU> and
<OW> word examples.

Physical andtechnical interactivity. Teacher facilitates
echildren to select correct word to insert into sek.
Technical issue with highlighter, student advisssher of
solution.

-Opportunity for Appreciation

and Pre-search

Using BBC teachers rescoul
centre, select spelling game. Word
dragged onto balloon.
www.bbc.co.uk/schools

Physical and technical interactivity. One teacher picks

sstudent to come up a drag word, student then pieks
student take a turn. Students ask for most diffi@vel of
game to play.

Class moves to small group wc

2 groups doing spelling worksheets at tables.

1 group works on activity with teacher on floor.

1 group works at IWB, creating flipchart with words
and pre recorded sounds. The group working at the
IWB create their own flipchart. Inserting theiepr
recorded voices and images of themselves. Group
works well collaborativelyPhysical and Technical

interactivity — opportunity for students to experience

and use multimedia resource.

Physical classroom and technical IssuesFechnical issues
quickly solved by student$ext and colors used on the IWB

difficult to read from back of class

Opportunity for
Search, interpretation an

Figure 5-11 Observed Lesson - Spelling
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5.4.12 Summary of observed lesson - Example 6

In the whole class work, students appeared to beactive in this lesson, but limited in their irdetivity. Whilst the teacher requested the
student’s active participation, the opportunity $tmdent-centered learning and exploration wadéuinio the pre-defined design of the text on the
IWB.

The small group work using the IWB functionalityoated students a more dynamic and effective legropportunity (Jewitt, et al., 2007).
Students worked on the IWB to co-create a flipcbarBpelling with OU and OW, the students seletited theme, images, sound and created
content together in a very “student at the centtber own learning” environment. In carrying dbts activity, the students also were required to

search, interpret and communicate their ideas, wivies valuable practice in information processkitiss

There were small technical issues with the IWBhaoland the students quickly worked out solutitmsiddition, from the back of the room

some of the text and font colors on the IWB wefféatlilt to read.
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5.4.13 Outline of Observed lesson with IWB -Example 7

The following is an analysis on an observed lessomhat is the best picture to tell a story, which ipart of the English, Reading and
Comprehension curriculum learning area.The analysis shows the lesson structure, the fietds collected during the observation and
identification of when the IWB functionality or thesson content aligns with the essential elemdetgtified for quality education as defined in
theIWBFQE model(see below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking
* Principles of effective learning active involvement, patterns and connections, médrearning and direct experience, reflection,
compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermeta@bmmunication and evaluation.

Assisting in the identification and analysis oketive learning are other theoretical learning famrks:

» Stages of Cognitive Developmeirdentification of opportunities relevant to the ebged children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\dtigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdearning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the

technology functionality and conceptually in thestouction of concepts and ideas (Jewitt, et 8i0,72.
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Curriculum Area: -
English

Context: What is the best picture
to tell a story?

Teacher: 1

Children: 24

Achievement Objective:

» Select and read independently, for enjoyment afwirmation, different contemporary and historical

texts, integrating reading processes with ease.

» Discuss language, meanings and ideas in a ragtsf telating their understanding to person

experiences and other texts.

Structure of observed lessol

Observation Field Notes from researche

Learning Theory -Identification of lesson
content with Interactive Whiteboard as a
Facilitator of Quality Education
(IWBFQE)

Orange text IWB functionality
used as part of the lesson plan

* Blue texit— observed research data and reflection on
positive example of proposed effective teaching anc
learning opportunities

* Red text- observed research data on unsuccessful
of IWB for teaching and learning.

1% layer
Principles
Effective|
Leaming

Students

at the
centre of

own
learning

2 |ayer
Skills for
Information
Processing

IWB Video. From
rocksfordrockopera.com story on t
Cocklebur Ick.

Engagemen. Students attentive during story, 20mins lo
nd he story content, music and images were spellbmdi

ﬁ
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Identify some questions about 1
story?

Teacher facilitates discussion about scomprehension wit
students. Students to discuss with neighbour their
understanding of what happened in the story.

Reflection

IWB brings up screen captures of
Images from the storifeacher
facilitates, what is happening in the
picture, asks students does it matc
the story.

Students collectivelgave theiopinions. Opportunity to «
create learning content. Opportunity émmceptual

interactivity where the outcome in directed by the students.

h

Using IWB flipchart, teacher
discusses the way to map a story,
main points and key features,

Students help collate main events from memory, alérk
Teacher writes ideas on the board.

St i conve o el oo s
St i hs conre ol w64

Opportunity for interpretation

Students break into groups and us
a worksheet, create a story map of
Rocksford rock opera.

Students work quietly at tables, teaccirculates to hel|

- Opportunity for

Search, interpretation, an

=

Figure 5-12 Observed Lesson — Best Picture to tellstory

5.4.14 Summary of observed lesson - Example 7

This lesson was very engaging for students andredse\ simple but effective lesson, where the IWéBhnology was used effectively as a
resource, but not the focus of the lesson plan.cOméent of the story was unique, inventive andrggting. The teacher had obtained the story
from the internet. Using the IWB functionality, tleacher was able to select frames from video, ammpuse in a storyboard. This opportunity to

select and focus the students attention on thgameteontent, then support the images with a dgonsvas seen as an opportunity to build

deeper knowledge about the topic

(Finger, et @D72Haldane, 2007).
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In this lesson, the teacher used very open queasitiowhole class interactions, therefore allowing $tudents to offer opinions and direct their
own learning in co-creating content. A good oppoitsufor students to direct their own learning.dtugh the video content was fictional, it was

very inspiring and had some environmental messig¢the students identified with, as this was leoturrent topic that they were involved

with that term.

Students practiced some search, interpretatiorcaminunication skills when collating and looking &wents within the story, and then

interpreting them into a story map.
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5.4.15 Outline of Observed lesson with IWB -Example 8

The following an analysis on an observed lessoframtions, which is part of the Numeracy curriculum learning area. The analysis shows the
lesson structure, the field notes collected dutitegobservation and identification of when the IMNBctionality or the lesson content aligns with
the essential elements identified for quality ediocaas defined in thAeWBFQE model(see below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking
* Principles of effective learning active involvement, patterns and connections, médrearning and direct experience, reflection,
compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermet@bmmunication and evaluation.

Assisting in the identification and analysis oketive learning are other theoretical learning famrks:

» Stages of Cognitive Developmerdentification of opportunities relevant to the ebged children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\étigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdemarning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the
technology functionality and conceptually in thenstuction of concepts and ideas (Jewitt, et 80,72.
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Curriculum Area: -
Numeracy

Context: Fractions
Teacher: 1
Children: 22

Achievement Objective:

» Devise and use problem solving strategies to eg@duations mathematically.

* Use equipment appropriately when exploring mathembateas.

» Classify objects. Devise and follow a set of instions to carry out a mathematical activity.
* Record and talk about the results of mathematiqalbeation

Structure of observed lessol

Observation Field Notes from researche

Learning Theory -ldentification of lesson
content with Interactive Whiteboard as a
Facilitator of Quality Education
(IWBFQE)

Orange tex= IWB functionality
used as part of the lesson plan

* Blue texi— observed research data and reflection on
positive example of proposed effective teaching anc

learning opportunities

* Red text- observed research data on unsuccessful

of IWB for teaching and learning.

Students
at the

centre of
own
learning

2 layer
Skills for
Information
Processing
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Principles
Effective!
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Using IWB teacher introduce
Fractions using revel tool to move
box showing images of quarters,
thirds, half's, wholes etc and revel
fraction.

Engagemen - All eyes on screen, children attentive.
hands up, eager to collaborate and participate.

Teacher facilitates competition game between tviecssd
students, the first to identify the fraction befoegel. Boys all
appear excited.

IWB flipchart from TKI teache
resource website uses a cake to
identify fractions. Move pictures;
write answers on IWB with pen.
Uses multiplication to find a fractio
of a set. Share out candles onto c3
to represent fraction.

www.tki.org.nz

Physical and Technical interactivity Teacher facilitates
students come up to the IWB and then select nagest.
Opportunity for Activists and Pragmatists preferréelarning
styles to apply learning actively.

ke

Reflection

Class moves to small group wc

e One group at IWB and use multiplication dice game,

Students at select medium level of difficulty, eclive
agreement on this. Once finished, with everyone
taking turns and working collaboratively, then goou
decides to challenge themselves by selected harde|
level of game to playrhysical andTechnical
interactivity — opportunity for students to experienc
and use multimedia resource.

e One group on three computers in room working on
mathematics activities (two per computer).

e Two groups work on worksheets at tables

St

-

|

- Frequent Feedback and

D

Figure 5-13 Observed Lesson - Fractions
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5.4.16 Summary of observed lesson - Example 8

While the teacher facilitated this lesson, the siitsl had a strong collective presence in directieggames. They were active, engaged and work
well throughout the lesson. The combination of sgtebnumbers and images support the class roomgleahongst teacher and students to
establish understanding and reinforce content ibriing to an effective learning opportunity (Haheg 2007).

The opportunity for the group to work on the IWRl@pendently shows how they will collaborative mdkeisions together, take turns to use the
pen or the wand and respect each other’s choidesutithe teacher as facilitator. However, agasmdbhtcomes of the interaction were pre-
defined, therefore the opportunity for exploratamd creation of content was limited.

The lesson displayed opportunities for activist praymatist preferred learning styles, where theyevable physically participate and use the
lesson content to engage in the learning process.
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5.4.17 Outline of Observed lesson with IWB -Example 9

The following is an analysis of an observed lessothefood pyramid, which is part of the Health curriculum learning area.The analysis
shows the lesson structure, the field notes calteduring the observation and identification of witlee IWB functionality or the lesson content
aligns with the essential elements identified foalgy education as defined in th&BFQE model(see below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking
* Principles of effective learning active involvement, patterns and connections, médrearning and direct experience, reflection,
compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermet@bmmunication and evaluation.

Assisting in the identification and analysis oketive learning are other theoretical learning famrks:

» Stages of Cognitive Developmerdentification of opportunities relevant to the ebged children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\étigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdemarning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the
technology functionality and conceptually in thensuction of concepts and ideas (Jewitt, et 80,72.

141



Curriculum Area: -
Health

Context: Food Pyramid
Teacher: 1
Children: 20

Achievement Objective:
* Identify the layers of the Food pyramid
* Identify what types of food make a balanced meal.

Structure of observed lessol

Observation Field Notes from researche

Learning Theory -Identification of lesson
content with Interactive Whiteboard as a
Facilitator of Quality Education
(IWBFQE)

Orange tex=IWB functionality
used as part of the lesson plan

* Blue texi— observed research data and reflection on
positive example of proposed effective teaching anc
learning opportunities

* Red text- observed research data on unsuccessful
of IWB for teaching and learning.

1% layer
Principles
Effective!
Leaming

Students

at the
centre of

own
learning

2 layer
Skills for
Information
Processing

IWB Video. Story on eating and
food. Video shows food pyramid.

www.tki.org.nz

Engagemen - All eyes on screen, students atter

ﬁ
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Teacher discusses video w
students

Guided Inquiry Based Learning - brainstorming thei
existing knowledge. Students discuss with neighbadrat
they think of the video. Opportunities for quessidmetween
students and teachers conversati@yportunity for reflector
and theorist learning style to think, reflect anchalyze
learning content.

Request over loud speaker to reboot Network

Reflection

IWB Game. Brain pop teache
resource game, place food on
continuum of good to bad food.
www.brainpopjnr.co.uk

Physical and Technical interactivity allowing for synaptic
connections to be made with current knowledge sfda. A
student is selected to come up to the board anck rfomt onto
continuum. Student peer selects next participant.

IWB Flipchart. Make a food
pyramid. Move pictures of food int
Food groups.

Physical and Technical interactivity Students take turns
pocome up to the IWB and move images onto food pydami
Sounds for correct/incorrect foods placed in pydcarideas
and suggestions from rest of class if incorrectgataent.
Opportunity for Activists and Pragmatist preferrddarning
stylesto learning physically.

Small group wor

e 1stgroup, use IWB game to design a sandwich. Drz
pictures of food library onto sandwich. Group works
collaboratively on the design of a sandwich. Focas
be selected from book of foods with categorieypés
of food. Many comments from students about what
they usually have in their lunch sandwiches, some
comments on what they would like to have in
sandwichesPhysical and Technical interactivity—
opportunity for students to experience and use
multimedia resource. Also, an opportunity for stude

il

to relate to a real ardirect learning experience,

€
g
€
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sandwich makint
» 2nd group work with teacher on floor.
* 3rd and 4th group work on food pyramid worksheets

1°£

Technical Issues -Request from School administrators to
reboot school servers as a result of networkinggisa break
in the lesson to do so.

Figure 5-14 Observed Lesson — Food Pyramid

5.4.18 Summary of observed lesson - Example 9

The use of the multimedia resources contributegtieéaengaged group of students in this topic. Thieeparticipation from the students when

building the food pyramid saw some students pawidng in co-creating their learning content; cimiting to the directing their own learning.

The small group work on the IWB appeared to workabratively, with peers assessing each othersogs when building the a healthy
sandwich. This opportunity for the students to dsscand identify with a real and direct experietmald be seen as a scaffolding of current
knowledge. Disagreements were worked out withingifoeip without teacher facilitation. The IWB actslthe facilitator, restricting selections

and using sound for corrections in the game.
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5.4.19 Outline of Observed lesson with IWB -Example 10

The following is an analysis of an observed lessotheproof reading and editing, which is part of the Writing curriculum learning area.
The analysis shows the lesson structure, the fietds collected during the observation and idertiibn of when the IWB functionality or the
lesson content aligns with the essential elemeletstified for quality education as defined in tdéBFQE model(see below):

» Students at the centre of their own learninglirecting, problem solving, critical and reflectithenking
* Principles of effective learning active involvement, patterns and connections, médrearning and direct experience, reflection,
compelling situation and enjoyable setting, fregdeadback and reflection

* Information processing skills appreciation and pre-search, search and intermet@bmmunication and evaluation.

Assisting in the identification and analysis oketive learning are other theoretical learning amrks:

» Stages of Cognitive Developmeirdgentification of opportunities relevant to the ebged children’s age: Concrete Operational
Stage (Age 7-11) which identifies the importantqasses of this stage being seriating, classificatind reversibility of actual
(concrete) objects and not hypothetical tasks (\étigl1998)

» Preferred learning stylesdentification of the student’s preferred styfdearning; Active, Reflector, Theorist or Pragnséti
(Honey & Mumford, 2000)

* Physical, technical and conceptual interactivitigentification of opportunities for student activpghysically, or with the
technology functionality and conceptually in thensuction of concepts and ideas (Jewitt, et 80,72.
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Curriculum Area: -
Writing

Context: Proof reading and
Editing

Teacher: 1

Children: 23

Achievement Objective:

* Practice proof reading a number of text examplesedatiting

» Correct spelling, punctuation, and missing words.

Structure of observed lessol

Observation Field Notes from researche

Learning Theory -ldentification of lesson
content with Interactive Whiteboard as a
Facilitator of Quality Education
(IWBFQE)

Orange tex= IWB functionality
used as part of the lesson plan

* Blue texi— observed research data and reflection on
positive example of proposed effective teaching anc
learning opportunities

* Red text- observed research data on unsuccessful
of IWB for teaching and learning.

Students

at the
centre of

own
learning

2 layer
Skills for
Information
Processing
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IWB textdocument shows sto
which is full of miss-spelt words,
incorrect punctuation and missing
words.

Engagemen - Students attentive. Teacher facilitates. Stud
use wand to underline miss-spelt words. Studerdsrad
missing words. Students use wand to correct putictua

IWB shows another story. Student
replace adjectives with more
exciting ones.

5 Physical and Technical interactivity Teacher facilitates
Students use wand to highlight and replace wordsakhds
up, eager to collaborate and participate.

All children work on worksheet o
existing piece of writing to
proofread and edit at desks.

Students work quietly and studiously. Once finisthey
brought the worksheet up to the teacher for feeklbac

Physical classroom and technical IssuesText and colors
(yellow) used on the IWB difficult to read from baof class.
Announcement via loudspeaker to reboot school nétwo
Break in the lesson whilst this is done.

- Reflection

Figure 5-15 Observed Lesson — Proof Reading and Hitig

5.4.20 Summary of Observed lesson - Example 10

This lesson was an example of the IWB being usethadaborate whiteboard. The IWB showed the tex document, with no images or sound.
The only feedback to the student was from the taor way of verbal dialog. Because the only funrdlity that the IWB exhibited was text, the

highlighting and replacing of words, and the oppuitly for students to experience some transientanedch as images or audio was nonexistent

therefore the opportunity to re-enforce the stédskg the opportunity for a deeper learning experewas limited (Haldane, 2007).
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Although the students were physically active in cagrup to the board and using the pen, the actwég routine, and held little opportunity for a
deeper cognitive learning experience due to thégieemined learning outcomes. When the studentkaslasn the worksheet, editing the story

individually, there was the opportunity for pattereonnections and reflections to be made, in daderake meaning out of the lesson as a whole.

From the back of the room, it was difficult to gke text on the IWB, particularly as the text walgw on a white background, again not using
the IWB functionality effectively. This lesson ofé®l no opportunities for informal learning or diregperience.
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5.5 Discussion on changes to the physical environmeithwhe IWB
technology

In reviewing one of the research questions (howtha$WB technology changed the physical
learning environment for teachers and student&?gtis no doubt that the implementation of any
type of technology significantly changes the phgsliayout of a classroom. Due to the size of
the IWB technology, the projector, and cables taainect the equipment, there are certain
layout requirements, which have to be consideréoréehe implementation of the technology.
Fitting the IWB into a classroom, can be a decisiwat is restricted by the existing layout
available. As in the case study school, the classsowere built over 50 years ago, so the layout

of the classrooms was very traditional.

5.5.1 Physical changes to the classroom layout

Inflexible spaces can create physical challengassrtiight not be apparent in the first instance
when implementing an IWB. The positioning of thetwand the reflecting sunlight can cause
issues for student viewing. The direct light caargle throughout the year, depending on the
position of the sun. When observing the classemduhis case study, particular attention was
paid to observing the light reflection and viewrfrall corners of the classroom. A case study

participant explains:

“In the physical environment | am finding things tht | never thought of. | have
rearranged my classroom. | have sliding doors athe tActive board couldn’t be
mounted there so where it is mounted now we cap# & in the afternoons because of
the low sun in winter. Therefore, every afternoorewannot utilize it. You really have
to consider things like that, because it is thertgs that | normally do in the afternoon,
science and social studies those are the things iehibe internet access is so great.”
(Teacher 3, personal communication, July 23, 2008)

The position of where the IWB should be placedease of access by both the teacher and

students is another issue to consider. A case gtadigipant explains:



“I can see how it's making a need for a change meaching spaces because just having
the active board put into my classroom meant thdtad to try and reorganize the way |
had the furniture set out in the room. Also, so thine children could see and use the
active board, so that | could be moving around nicgso that all the actual wires and
electrical things could be in place. Because i&igixed structure, you cannot actually
shift it around.” (Teacher 4, personal communicatig July 23, 2008)

However, a positive and unexpected result of th@dementation of the IWB in a particular
classroom at the school saw the teacher makinfptib&ing comments of improved audio

output during lessons. A case study participantagxg:

“One of my kids is hearing-impaired, it's hard torlow which of those is helping. |
think, with the Active board speakers, a lot of thdind it a lot easier to hear. When |
wear (voice microphone) speakers in the four cora@f the room project my voice out
S0 it's not necessarily louder buts it’s directioheoming from four corners” (Teacher

3, personal communication, July 23, 2008)

Also identified was the reduction in paper usetégson planning and content delivery. The

following comments are from two case study partiois:

“I love the fact that it (IWB) is environmentallyrfendly, because you are not using bits
of paper, you are storing it on the flip charts ars® | use it all the time with every
curriculum area.” (Teacher 4, personal communicatip July 23, 2008)

“I don’t keep hard copies anymore of anything. | kan’t touched the old files, there is
nothing in there for me anymore, when | know thatchn access anything, it takes
away that feeling that you have to hoardsources.” (Teacher 3, personal

communication, July 23, 2008)
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5.5.2 Equity & Health effects of IWB in the physical environment.

Whilst the case study school has implemented teBdWto classrooms in the last two years,
there are some students at the school that wiknke in a classroom that has an IWB as a

resource. The principal explains:

“We are trying to spread it round a bit; we are gnputting them [IWB] into
classrooms where the teachers are going to use thEney are very expensive
compared with other IT [devices]. We have just bbudO Apples [Macs] to use in the
year 7 classes for much less than the cost of aetactive whiteboard” (Principal,

personal communication, August 4, 2009).

Do we need to consider this imbalance in accetisetd/VB as a missed learning opportunity for
students? As discussed by Johnson (2004), manyidodis who do not have access to a
computer or the internet at home may fall behiredrtheers and be disadvantaged because of
their lack of exposure to technology and the digitarld. However, in many schools today, as
indicated by educational policy, every effort isered that all students have equal opportunity
to learn and experience technology. The princigplans the challenge of getting the teachers

to support the use of the IWB technology:

“Yes, | would like to put them right through the Bool, but it is the cost. The thing that
is fundamental is that it would be pointless puttythe whiteboards in every classes in
this school, because in order for them to have dgnefit at all the teachers need to
fully engage and be willing to put a lot of timenergy and professional development
into utilizing them the best they can. Otherwiseethare just a big whiteboard you can’t
write on. So it's the degree of commitment and eistiasm then they become very
powerful, but if you don’t then they are just a wiasof money and time{Principal,

personal communication, August 4, 2009).

Educational researcher, Prensky (2008a) arguesdimato the nature of technology and the

rapid speed in which devices and technologicaltianality are evolving, it would be
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impossible for the students to have access toaime hardware or software in their external
home environment as the other students in thesssote@m group. Therefore, Prensky (2008a)
suggests that educators should engage studentsamité level of technology within their
educational environment. Amongst his suggestiorotthis are opening computer labs after
school hours for children to use and sharing agpefcechnology amongst classes. In the case of
IWB technology, the advantage of mobile IWBs woalldw all students the opportunity to
experience the technology, shifting the board froom to room and allowing the students to
present their work on the IWB. By incorporatinggeepportunities for students to have hands-
on technology experiences, Prensky (2008a) adthse®ducators will become cohorts of

“digital multipliers” and not supporters of théigital divide”

5.5.2.1 Wireless technology and health

As technology advances, so does wireless connigctimiNZ schools today, management are
currently fitting wireless networks and installingreless devices. The IWB technology has tools
such as pens and wands, which wirelessly activatevhiteboard. There are also a number of
the wireless peripherals available to supplement\¥B technology, such as keyboards, teacher
stations and student response systems

The debate as to whether wireless technology liesremental effect on human cellular

structure is being increasingly discussed and relBed. Researchers Sage and Carpenter (2007)
released the Bio-Initiative report which documerttasl effects of electromagnetic fields (EMF)
and radiofrequency (RF). With the consultation 4other scientists and experts, the report
concluded that existing public exposure to EMF Rfidfields suggests that the possible health
risks and the radiation levels that the publicexposed to may be too high. They advised that

the safety limits are inadequate and require urgamew.
In January 2009, the same authors released amethant, focusing on the effects of prolonged

exposure to wireless technologies, and advisinga&dus and policy makers that schools should

avoid chronic exposure to EMFs wherever possible.
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“There is reason to expect that children would ber susceptible to the effects of
EMF exposure since they are growing, their rate @dllular activity and division is
more rapid, and they may be more at risk for DNArmage and subsequent cancers.
Growth and development of the central nervous sgsis still occurring well into the
teenage years so that neurological changes may fogreat importance to normal
development, cognition, learning and behavior”(Sa§eCarpenter, 2009, p. 235).

In response to the questions about the wirele$mtdagy and the effects on student health, the
case study school Principal explains:

“Number one, we are not rolling out wireless acrdbe school. We do have a couple
of small localized wireless networks in operatidle have checked with the national
radiation laboratory, and quizzed them at length@li any identified real issues
around wireless networks and their answer is thiaéte are not so far as they are
concerned. The World Health Organization likewisé”rincipal, personal

communication, August 4, 2009).

IWB technology includes wireless (RF) peripheralides, such as the pens and pointers. The

principal explains:

“A very low signal and the direct contact with eaamdividual child in the class

actually holding onto that pen would be such smakposure. All we can say is that we
are using this technology in the school, and thexee no proven health risks associated
with its uses. We have to be cognizant of peopiefbefs and concerns. So far, | have
had one person who took a look at the interactivieiteboard and refused to enroll

their child at the school. We are not cavalier alidhe whole thing but until someone
gives me something more convincing than | have bes@iown already from credible
associations, | am going to assume that the besafititweigh the negatives.”
(Principal, personal communication, August 4, 2009)
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On the Ministry of Education’s website, the onlgdission regarding radio frequency levels and
exposures is in an ICT infrastructure documentctistates that maximum exposure levels
should be 3 kHz to 300GHz. These exposure leveis dlecumented in 1999 by the Ministry of
Health as acceptable exposure guidelines recomrddndine International Commission on
Non-ionizing Radiation Protection (ICNIRP). In tldecument the Ministry concludes that these
guidelines have not exposed any adverse effeaisadwise that if future research does expose
any health concerns, they are likely to be mini(Mihistry of Health, 1999). Most schools in
New Zealand had little or no wireless technolog¢®®9 and only in the last four or five years,
has there been an increase in wireless technoldginwhe classroom. This change in classroom

environments has not been updated in the Minigtigadines for schools.

5.6 Chapter Summary

It is clear from the above analysis of the teacherterviews that from a learner’s perspective the
IWB technology can contribute to the following lereng experiences when the IWB is used
effectively as a resource in the classroom:

* An opportunity for engagement and motivation, aedontribution to creating an
enjoyable setting and compelling situation in whiclenhancement a deeper
understanding of the topic.

* An opportunity for interaction on a more complexdk between student and teacher,
student and student, and technology and studewsi@at, technical and conceptual
interactivity (Jewitt, et al., 2007)

* The opportunity for improving information-processiskills; by enhancing the
appreciation of topic and supporting the pre-seafaéhformation from many different
sources.

* An opportunity to improve classroom managementamdent delivery. Teachers need
to reflect on the implementation process to entwedgechnology is having the desired
effect on student learning.

What is not clear from the interviews, from thecteiag perspective, is how the IWB technology

is contributing to a change in pedagogy and clasarstrategies. It appears that although not
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verbalized by the participants, they are awarettieit lesson structure has changed to

incorporate the technical functionality but have cansidered the effects that this could have on

extending the student-centered opportunities amedunquiry learning opportunities for the

student.

The following factors were identified repeatedlyidg the observations and are seen to be

contributing to effective learning opportunities the students.

Opportunity for engagement and motivation The students appeared instantly engaged
when the IWB was being used. This was validatethbyatmosphere in the classroom,
there was evidence of absolute attentiveness,alligyes on the IWB, hands up to
answer questions or take part in active use oMl Very little provided a distraction
from what was happening on the IWB. It was cleat the opportunity to engage the
children led to motivation and continued attentma contributions from the students
during the entire length of the lesson. Engagerandtmotivation were not as high in
sections of some lessons when the IWB was not heied

Opportunity for physical and technical interactivity. Compared to the traditional
classroom environment, where the teacher is engageahsmission of knowledge, and
the students are passive receivers of informati@incorporation of the IWB into the
lesson plan increases the opportunity for physiadltechnical interactivity. With the use
of IWB functionality such as touch screens, peranas the IWB board calls for physical
interactivity. However, depending on the desigtheflesson, this interactivity could be
seen as “prescribed”, where the student physiaatéyacts with the IWB in pre-
formulated outcomes. Alternatively, it could be disath the student at the centre of their
own learning and the opportunity for conceptuatoastruction of learning outcomes.
Evidence of the former, pre-formulated outcomes see in the majority of observed

lessons

Opportunity for relevant activities for concrete stage of development (Age 7-11

years).lt is evident in the observed lessons that stisdenmsidered in the concrete
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operational stage of their brain development cbeldefit from the functionality of the
IWB. Evidence of this is the opportunity for th&B to visually classify, seriate and
reverse information easily and consistently. Thpaotunity of visually identifying
content before actually building, developing onady doing a task is timely for this age
group who are moving on from the egocentricity nawf the preoperational stage of
development (Age 2-7 years) to seeing other poiftgew in a rational way

» Opportunity to appeal to all preferred learning styles. Whilst it was evident that the
preferred learning styles of the Activist and Pragst were heightened with the
opportunity to physically use and apply currentii@ag with the IWB technology, there
was also an opportunity for the Reflector and Tist@referred learning style via the
visual support, such as brainstorming, models ¢aylisy-step analysis that the IWB

functionally affords by way of connecting, linkingiodularizing learning content

However, there were some inconsistencies in the cdtected from the observations when
compared to the researched literature on IWB afettafe learning The following opportunities

for effective learning were rarely observed:

» Little or no evidence of informal learning or direct experience. (see IWBFQE Fig 4-
5). One of the principles of effective learning is tygportunity for incorporation of
implicit knowledge and the connection with diregperience (Callahan & Switzer,
2004). From the classroom observations, there ktkesdvidence of this synaptic
connection with topics that the children experieegery day outside of the classroom.
However, the observations were often only of thieohuction part of the topic that
would be built on throughout the term. Often thisuld see the students moving to active
participation in the outcomes, either internallyegternally of the classroom. The risk of
using the IWB technology for whole class learningd long period of time is valid as
seen in some of the observations. Teachers whavaaee of this risk break up the lesson
into a variety of learning opportunities, whilstieasing the chance for students to be at

the centre of their own learning and contributéhlearning outcomes.
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Concerning effects of the physical classroom chamgth the implementation of the IWB
technology, the following findings were recorded abserved:

 Little evidence of technical issues with the IWBOver the 30 hours of classroom
observations, there were very little technical ésswith the IWB technology. If there was
an issue with the functionality, often the studerdgected the teacher or user to fix the
problem. This leads credence to the fact that stisdef today’s digital age do not require
the emphasis to be placed on teaching skills, ditier the opportunities of effective

learning and information processing when usingnetdgy as a resource.

When trying to fit new technology into old and &lble classroom spaces, certain issues need

to be considered. These are:

* Height, position, and accessibility placement &adher and student access

* Sunlight and natural light reflection on the bomsughout the year.

However, two unexpected findings were recorded:
» Economical and environmental savings in less pbpmg used for planning and content
delivery

* Improved audio opportunities for all students.

The chance for equal opportunities for all studémtsccess all types of technology will always
be a concern due to the rapid advances of techyadlegces. However, by ensuring the teaching
of technology does not focus on skills but rathgpartunities available through technology,
many of our students who are of a digital mindsah cross over to other technologies very
quickly. With the implementation of technologyarthe classroom, good ergonomic furniture
and safety around the physical use of technologulghbe considered. Coupled with the number
of wireless devices being introduced into the cla®s, it is imperative in light of the current

research (Sage & Carpenter, 2009) that furtherarekanto the effects of this technology on our
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children’s health is necessary. School leaders teeednsider a health and safety policy in

relation to student use of technology in the classr (Lai, 2005).
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Chapter 6 Conclusion
6.1 Introduction

To assist in the conclusion, this chapter will Ibegith reviewing how past ICT strategies have
contributed to the context in which the Case stahool finds itself with regards to the use of

the IWB in the classroom today.

In the last 10 years, the New Zealand educatiotesybas seen a significant amount of financial
input and strategies contribute to the supporeafmology in education. As discussed in the
literature review chapter 3, section 3.4, the Mmyisf Education and other stakeholders in the
sector have initiated a number of ICT initiativesmarily targeting the up-skilling of teaching
staff through schemes such as Laptops for ManageaneinTeachers, ICT Professional
Development programs (ICTPD), the E-Fellowship aese scheme and others. Also
contributing to the maturity of ICT in educationtige support from government in upgrading the
ICT infrastructure in schools as outlined in Sett®4.4. As a result of these past schemes, it
could be said that the technological skill levedl @nands on” contact with ICT for many of our
teachers have seen a dramatic improvement in sheléewade; however this does not seem to

have had a flow on effect on teaching strategieistha use of ICT with the student.

This Case study research indicates that the clyaleaday has moved on from the acquisition of
technical “how to” skills for teachers and studemshe effective application and use of
technology within a lesson and its valid contribatto effective learning for students (see
Chapter 5). Jamieson-Procter and Finger’'s (20G8areh into teacher confidence and its
correlation with the effective use of ICT with thetudents is supported by the analysis of the
data collected in this Case Study. While the teecimethis project were happy to demonstrate
their use of the IWB as a resource for learningretwas little evidence of the student using the
technology and the co-creation of content alondpwie teacher, supporting the student at the

centre of their own learning.
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In the last two years, many New Zealand primarypsthhave introduced IWB technology in
increasing numbers. Whilst there has been internatresearch conducted on the effectiveness
of IWB technologyin education(Beauchamp & Parkinson, 2005; Haldane, 2007; Jeetitl.,
2007; Wall, et al., 2005) and its contribution @ac¢hing, there has been little published New
Zealand empirical research on the opportunitiegffactive student learning. This case study
contributes to the existing body of work of ICTaducation, by offering an in-depth look into an
authentic example of how the IWB technology is gaised in a New Zealand school and its

contribution to effective student learning.

It is clear that from the initiation of this reselmproject in March 2008 to the end of the data
collection stage in August 2009 the case studyaldims seen a major shift in the use of ICT,
both in administration and within the classroomiesnment. As the case study school comes to
the end of a three-year participation in the ICofé&ssional Development program (ICTPD — see
Section 3.4.3) and the INFOLINK inquiry-based leagnprogram (see Section 5.2.4), it appears
that these strategies have been conducive to sbamges in the teaching strategies employed
when using IWB technology in the classroom. Thistgbution to the e-maturity can be
attributed to the school leaders, who have claddutified their direction and support for ICT in

the classroom through the implementation of an $@a&tegic plan (see Section 5.2).

In this study, the intention was to describe, eatdland analyze the factors that are evident as
contributors to student learning when using the IWW&hnology in a typical organizational
situation within a New Zealand primary school. Maducational researchers (Beauchamp &
Parkinson, 2005; Boyle, 2005; Duncan, et al., 2@#rden, 2005) have concluded that the IWB
technology, if used effectively can convincinglyntdbute in engaging the student when
learning. In this research project, there was elsar evidence of engagement, but further
evidence was found of opportunities for a deepgquis@tion of knowledge when the IWB

functionality was used with effective teaching atekssroom strategies.
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The following three theoretical frameworks weredusden analyzing and measuring effective

learning during the classroom observations (seaédpe¢.8 for details):

1. Interactive whiteboard to facilitate quality education (IWBFQE- see Figure 4-5)
2. Preferred learning styles(Honey & Mumford, 2000 - see Figure 4-3)
3. Stages of cognitive developmer{iVoolfolk, 1998)

What the project did not focus on was the measunepfehe student’s knowledge attainment,
when effective learning factors were identifiedidgrlessons observed with the IWB.

6.2 Research Questions Findings Summarized

6.2.1 How is the IWB technology being used to maximize learning
opportunities for students?

If the IWB functionality is used to its full poteal the following factors have been identified as
contributors to effective student learning. Thess®ors were observed in the classroom and
supported by the teacher’s interview data and thapped against the available literature, as
indicators of a deeper learning experience (detalelysis of each factor can be found in
Chapter 5):

» Allows opportunities for students to have variearfeng environment, visually engaging
with access to a variety of resources (multimeddiateractive) that a conventional
classroom does not provide. This captures the stg'dgttention, engaging them in the
topic and motivating them further into the learneyportunity (Beeland, 2002 -see
Section 5.3.1)

» Appeals to many different learning styles, actiyisagmatist, reflector and theorist
(Honey & Mumford, 2009) by way of the available @ionality and interaction. The
IWB can integrate and cater for all preferred le@agrstyles environment within a single

lesson. (see Section 5.4 for details)
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Is closely aligned with the concrete stage of thgntive development (7-12 years),
where the functionality can offer the opportuniyctassify information together, seriate
and reverse content relevant for the students wéden this research project (Woolfolk,
1998 - see Section 5.4). There was a further piissidentified and noted during the
classroom observations. Theoretically, the IWB\tedogy may advance cognitive
development as the opportunity for abstract andeptual interactivity with much
younger students is a widely used function of W& By reinforcing content
conceptually before a practical “hands on” realerignce, the student is exposed and
influenced to advance stages of cognitive developroefore their suggested
development year (see Section 5.4).

Allows for an interactive learning environment, érycouraging physical, conceptual and
technical interactivity which increases the stuetmnitered learning opportunities in
comparison to the conventional static whiteboad teacher-directed classroom
strategies (Jewitt, et al., 2007 - see Sectior2h.3.

Allows for a seamless delivery of content, increbgace and improved continuity of
learning content within a single lesson. When comgpdo a conventional lesson,
students benefit from increased connections arténpaitientification, timely and
frequent feedback, both transient (dialog) andcss{tVB symbols and images), all of
which contribute to a clarity in the learning expace (Beauchamp & Parkinson, 2005;
Haldane, 2007- see Sections 5.3.4 & 5.3.5).

Allows students a lucid visual opportunities andiaLclarity in large classes of up to 30
children and one teacher. Clear audio and vishalssupport the learning content will
contribute to engagement and motivation in an eipgysetting (see Section 5.3.5).
Invigorates and stimulates the teaching passiotag@ayy and classroom management,
allowing for improved learning atmosphere and esvmnent conducive for learning
(Fielden, 1995; Jensen, 2008 - see Section 5.3.4).
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6.2.2 How is the IWB technology contributing to effective teaching and
classroom strategies to support student learning?

The followingeffective classroom strategies were identifiechi findings above and are

identified again as useful approaches to effeddaening opportunities:

» Allows opportunities for students to have variearfeng environment, visually engaging
with access to a variety of resources (multimeddiateractive) that a conventional
classroom does not provide. This captures the stisdgttention, engaging them in the
topic and motivating them further into the learneyportunity (Beeland, 2002- see
Section 5.3.1).

» Allows for an interactive learning environment, érycouraging physical, conceptual and
technical interactivity which increases the stuemtered learning opportunities in
comparison to the conventional classroom of acstaliiteboard and teacher-directed
classroom strategies (Jewitt, et al., 2007- setd®es.3.2).

* Allows for a seamless delivery of content, increbgace and improved continuity of
learning content within a single lesson. When comgpdo a conventional lesson,
students benefit from increased connections arténpaitientification, timely and
frequent feedback both transient (dialog) ands(@/B symbols and images), all of
which contribute to a clarity in the learning expace (Beauchamp & Parkinson, 2005;
Haldane, 2007 - see Sections 5.3.4 & 5.3.5).

» Allows students a lucid visual opportunities andiaLclarity in large classes of up to 30
children and 1 teacher. Clear audio and visualssityaport the learning content will

contribute to engagement and motivation in an eabysetting. (see Section 5.3.5).

However, when analyzing the classroom strategiesrebd, the following challenges and issues
that confront the teacher whemplementing and using the IWB technology were dote
» Understanding that the IWB technology is contribgtio a move from a traditional
didactic teaching approach to a more student-ocetht@nd interactive learning approach,
where the IWB technically becomes another facditatf learning along with the teacher
(Haldane, 2007)
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* Understanding that the IWB functionality can cdmtte to other forms interactivity, not
only in physical active “hands on” use of the IWHit also by maximizing the technical
interactivity using video, sound and animation, angarticularly allowing a student-
centered conceptual opportunity where the studesigds or constructs outcomes
individually or collaboratively with the IWB (Jewijtet al., 2007)

* In some observations there was some evidence ¢iviha” factor of the technology, and
the opportunity for overuse and using the IWB atudent behavioral medium was
existent (Beauchamp & Parkinson, 2005).

6.2.3 How has the introduction of IWBs in the classroom changed the physical
learning environment for the teacher and student?

The findings of the research identified the follagiphysical changes the IWB technology had

on the classroom environment:

* When installing the IWB technology into old classmospaces, thought has to given as to
the positioning of the board, the effects of ndtligat and reflection, the height for
access for both teacher and student.

» Further research is required into the effect oéless technology and the effect on
children (Sage & Carpenter, 2009).

Additionally, there were a number of unexpectectontes identified by the teaching

participants regarding the physical environment téveduse of the IWB technology:

* Less paper was used in the lesson planning andémodelivery

* The opportunity for improved audio in the classrdo@cause of the IWB speakers.
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During this project, the analysis of the data
collected and the conclusions presented have been
drawn by the close alignment of the theoretical

1% layer
Principles of
Effective
Learning

model,Interactive Whiteboard as &acilitator

Students
at the

of Quality Education (IWBFQ- see rightyvhich centre of

)]
learning

describes the principals for effective learning and
information processingThis model enabled the

evidential factors for effective learning to be

2" ayer
Skills for

established and identified when the IWB was o Interactive Whiteboard as a

facilitator of quality education

used as a tool within a lesson. (IWBFQE)

However, there was one dominant and evidentiabfabiat underpinned the collected data, and
that was the teaching strategies did not allowtHerco-creation of content and often showed
limited student directed learning. The concluditgpsn effective learning and information
processing is to evaluate and communicate selttdidecontent; this was limited, with many

teaching strategies not allowing students to usecasate content with the IWB technology.

As educationalists, if we are truly committed tgnoving student learning then we need to use
technology like the IWB to its maximum benefit dentified above, whilst allowing the students
to have the technology under their fingertips @sroés possible. As revealed by Stephen Jury at
the IWB Conference held in Auckland this year (Begure 3-2), whilst educationalists continue
to debate the benefits and issues of technolotyeirtlassroom, the only place the majority of
our students disconnect from using digital techgglis during the hours spent in the classroom.
By using the IWB technology effectively in everg$en, the classroom becomes a natural

learning environment for students of the digitahgmtion.
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6.3 Limitations and Delimitations

To ensure rigor when identifying the evidence in
the findings, the author continuously reviewed and

supported the findings with the triangulation o th

1% layer
Principles of
Effective

and the comments from the interviews carried out Stl;d;]nts Learning
al (]

current research literature, the observed lessta da

centre of

with case study participants (see Figure 4-1). P

learning
Supporting the data gathered was the use of the
Interactive Whiteboard as a facilitator of Quality

Education (IWBFQE- see rightwhich diagnoses

2" |ayer

the effective use of technology in education Skills for
] ) . Information Interactive Whiteboard as a
(Callahan & Switzer, 2004)n this Case study this ~ Processing facilitator of quality education
(IWBFQE)

model was used to compare and contrast
opportunities for learning with the authentic uséhe IWB technology in the classroom.

It is clear that when reporting this Case studwast imperative that the researcher maintained an
unbiased stance during the data collection andpretation when writing up this research. By
using direct observations of the phenomenon, viaghsupport of comments from the case study
participants, the opportunity for unreliable andansistent evidence was reduced. Additionally
the author created clear methodological procedamdsdentified that these procedures could be
used with any ICT device in another educationdlrggtwhich contributes to the thoroughness

of qualitative reporting (Yin, 1989).

In terms of the validity of the outcome of thiseasch, the nature of qualitative case study
research does not claim to produ¢&mgle Standard of Truth” as described by Ellis and
Bochner (2000), but rather reports on a real kanaple. This research is the result of a current
real life experience that teachers and studentexeriencing with the use of IWB technology
in a primary school of today.

166



One limitation noted was the flow of lesson contxgerienced during the classroom
observations. As discussed in Section 5.4 in tiadyais of the observed lessons, there was a
lack of two significant effective learning print#gdirect experience and informal learning
Examples of learning opportunities where the sttgleaddirect experiencesvere not observed,
possibly due to the flow of the observations caroet. If the research had been extended to take
one lesson topic and follow it through to the coetpllearning outcome, this may have see the
opportunity for direct experiences carried out. &xample in the lesson outlined and analyzed in
Section 5.4.1, where the students were learningtagzdar power, only part of the learning
outcome was observed in the lesson with the IWBthér lessons allowed the students direct
experience in making a solar oven and cooking seimgbn it, contributing talirect

experienceandinformal learning opportunities outside of the classroom.

6.4 Further research opportunities identified

This is not the end of this journey, but ratherittigal foundations have been laid for further
research. With the findings of this research, tllewing additional research opportunities could
be:
* A longitudinal study which focuses on measuringwlaalge attainment with lessons
taught with and without IWB technology, an actiesearch project.
* A project to look at the support for a new learnihgoretical model for teaching and
learning in a digital age (Siemens, 2004)
* The effects of technology use on brain developrirepbung students in the learning

environment (Greenfield, 2003).
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6.5 Concluding remarks

The evidence presented in this case study prgebeiresult of observations of the IWB
technology in real classroom experiences, combm#dinterviews conducted with school
leaders and teachers on their opinions and exmpesanith the IWB technology. In the analysis
of the classroom observations (see Section 5idclear that the IWB functionality has a major
influence on engagement and motivation of studehen learning. Comparing it to the
theoretical framework of thieteractive Whiteboard as a Facilitator of Qualiti¢ducation
(IWBFQE- see Figure 4-5), the effective use of the IWB tedbgy can contribute to six of the
principles of effective learningictive involvement, patterns and connections, reflen,

compelling situations, frequent feedback and an eygble setting

However, as in many of the observed lessdimect experienceandinformal learning

opportunities were limited and this could be linldkctly to the teaching strategies employed
by some teaching participants in their supporhefdtudent being at the centre of their own
learning. Although many of the Case study participgschool leaders and teachers) voiced their
understanding of student-centered learning, it evdédent during the observations that when
using the IWB technology, many teachers still renthe main distributors of knowledge in the
classroom and there was very little evidence ofkthdent co-creation of content. Students’
active physical use of the IWB was often seenpnescribed setting with predetermined

outcomes set by the teacher.

My hypothesis is;
“A fundamental requirement of using the IWB teclamp/ in the classroom has to be
underpinned by an understanding of how our teachifegts student learning. This will
result in teaching strategies that utilize the IWBctionality effectively and contribute to
a deeper learning experience for students. Furthrerna new learning paradigm is
required for the use of technology in educatiorparticular the role that technology
plays in widening the learning content availablstiedents and unburdening the teacher
from the pressure of being the sole expert in thescoom. This will result in a change in

teaching pedagogy, where the teacher becomes tbensbructor of content along with
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thestudent, guiding and supporting the student irr tipaest for knowledge” (Jacqui
Thornley, author of this research project, Februdry2010).

Today’s students learn differently, as technology had a major influence on how they connect,
find motivation and communicate understanding. tecent speech (Septembef"32009) the
Minister of Education, Anne Tolley, stated thatogtnt behavior had a significant impact on
student achievement, and as a result many of two$s were tolerating some students’
disruptive behavior in the classroom to the detninté the majority of students. It was
announced that the Ministry of Education wouldiaté a strategy in early 2010, named the
Positive Behavior for Learning Action PlanThe focus of this plan is the engagement of
students and effective classroom management. Whilay be obvious to some, as the findings
in this research show, engagement in the learmogess is enhanced when the student is at the
centre of their own learning. As a result of tl@search, evidence has been identified about how
the IWB technology can contribute to student engsege, motivation and interaction. It is time
we prioritized the most important stakeholder in@ation, the student, and looked at the ways in

which we can use technology to contribute to detg@@ning opportunities.

“I believe that educational technology is ninety r@ent about how people learn and ten
percent about making computers and networks supgortl extend that learning. For
educators who believe delivery content to pliantdg#nts equals learning, educational
technology is not a great fit. For those who seeittrole as creating innovative and
dynamic learning experience, and putting powerfuledha in the hands of students,
educational technology is a natural and life-givirg.” (Jacobsen, 2008).
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6.6 Personal Reflections on the research journey

This research is an accumulation of four years-{uae study for the Master in Computing. It is
very clear that from where | began this journewhere | am today | have experienced
considerable growth both professionally and onragrel individual level. Personally, | have
become more reflective, seeking support or alteraaxplanations for ideas or experiences.
This growth has contributed to increased confidemkthe identification of the tacit

understanding of the effects of technology on etlocavas revealed throughout the journey.

As my professional life has included over 15 yearthe ICT corporate sector and nearly 10
years as a part-time lecturer of ICT in the edocasector, the opportunity to extend my two
passions, technology and education, during thisishbas been intensely gratifying. At times
this growth in understanding technology and ite&fbn education has deepened and challenged
many preconceived assumptions. In particular, Hange in teaching pedagogy that technology
demands has been a significant revelation. Thihhadsa major influence on my teaching.
During the last four years, my professional practias seen some significant changes in my
teaching style and effective use of the technoktgyand. In particular, | have actively moved
from being a sole distributor of knowledge to beanmore collaborative facilitator, enveloping a
student-centered learning environment, whilst ewoleag to support students in developing
skills in“learning how to learn” that will benefit them throughout their lives.

When writing the conclusion for this research, ket part of the journey has been clarified. For
me, there is further research required into conwiecand the digital learning environment for
students, investigating the support for a new legrtheoretical model for teaching and learning

in a digital age and the effects of technology mairbdevelopment in the learning environment.
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Appendices

Appendix 1a — Example of first Interview questiofw teachers and
management

Demographic for all participants
1. Name, current position held length of time at #gkool.
2. How long have you been in the education sectorzré/tid you do your teacher training
Any Previous roles?
3. Where did you do your teacher training? Was thayel@T training?
4. What have been your experiences (good and bad)l@ithn the classroom?
5. Have you undertaken any professional ICTPD?
Strategic for management
6. Does the school have a strategy for ICT, if so vdues it entail?
7. How is the school meeting the vision of ICT in salsdrom the ministry?
8. How do you think the school is preparing the sttsiéor the 21 century?
9. Do you have an ICT coordinator for the schoolpif what does that role entail ?
10.What is the current state of the ICT infrastructatréhis school? Hardware,
Software, cabling, broadband?
11.Do you have external support for the IWB technofbgy
12.How long has the school been involved in the ICTdRI3ter program? What sort of

training courses has the teachers undertaken imecbion to the IWB?

Appendix 1b — Example of Pre observation Intervi€Questions for teachers

1. What have been your experiences (good and bad)l@ithn the classroom?
Have you undertaken any professional ICTPD?

What is your opinion of the use of ICT as a too¢éducation, now and in the future?

WD

How long have you had the IWB in your classroonyehgou been through any learning
curve with this technology, if so in what way?

5. What is your opinion of this technology in relatittnteaching and learning

6. What sort of support do you get with the IWB tedoigy? External, colleagues

7. In what way has the IWB technology changed youchig approach?
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8.

Do you think technology has had an influence ontbg in which children learn? If so

in what way?

Appendix 1c — Example of Observational Field notes

B =T Tod o (=] S

(D=1 (=3 I 4 LT

CUITICUIUM AT .. et e e e e e e e e e e e

Classroom stats

1.
2.
3.
4.

How many teachers, how many children?

In what context is the technology being used?tbaysubject in relation to curriculum
What is the structure of the lesson? Record thessird activities?

What IWB functionality is used?

Observations

5.
6.
7.

What is the atmosphere in the classr@om

What positive and negative aspects displayed icldssroom.

Are students able to choose their own activitgh they work individually or in groups?
Can they decide how long to stay in an activity@ ey able to move on to another
activity without guidance?

8. Does the lesson have objectives and are they edsildw.

Is there time for reflection at the end of the tes5Does the lesson achieve what it set
out to doReflective and feedback opportunities

10.What type of teaching pedagogy is displayed incthesroom (Interaction, Didactic etc)

11.1s the lesson display a significant learning thempdel; eg behaviourist, constructivist,

cognitive.

12.Does the lesson consider all learning types; awisoal, kinesthetic

13.What environmental aspects are evident? Room layatutonducive to learning e.g.:

backs to data show, difficult to listen and seebli@k out blinds etc..

14.Does the technology work? Is there any help fohnecal issues?
Other Notes
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Appendix 1d — Example of Post observation secontkiaiew Questions for

teachers

Have there been any changes to your employmer# singclast time we spoke? Any
ICTPD?

Can you fill me in on your opinion of the IWB artd tontribution to teaching and
learning, now that we are 1 year later?

Do you think that a teacher’s pedagogy or appreactributes to the way in which you
use the IWB in your lesson? If so in what way?

What is your opinion of the Inquiry Based teachamgl Learning (Ministry of Education
strategy)

Do you think the IWB technology can contribute ticstlearning approach, if so in what

way?

6. Where do you see the future for ICT in education?

7. Do you think our children learn differently todagdause of technology?

Appendix 1e — Example of second interview questiémrsschool leaders.

1.

Can you update me on the affect the new Ministrigadication strategies are having on

your school. eg: New curriculum, e-learning actien etc.

2. Have there been any changes to the ICT stratedynvitte school since we last talked.

3. Can you update me on your opinion to date on tfez@feness of the IWB technology

for teaching and learning?
Many of the teachers had identified a new learsingtegy they are employing now

“Guided inquiry based learning”. Can you clarihgtschools position on this?

5. Where do you see the future for ICT, in partictle IWB technology in education?

o

Do you think our children learn differently todagdause of technology

Appendix 2 — Participant Introduction and Informadin letter

Tuesday, 1 March 2008
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Jacqui Thornley

P. O. Box 60442
Titirangi

Phone 817-8888

Mobile 021-817666
Email: jacq2@xtra.co.nz

To whom it may concern
Tena Koe, Taloga Lava, Hello

Would you like to be part of a research projechbeaindertaken at your school into the use
of information and communication technology (ICi)the classroom?

The research project title is:

Factors involved in contributing to effective studelearning when using Interactive
Whiteboards: a case study of a New Zealand primscjool.

My name is Jacqui Thornley, | have graciously bg&an permission by your Principal
and Board of Trustees to seek participants forsa study research project which | am
currently undertaking as part of my Master in cotimgudegree.

What will | be doing?

| am interested in researching and understandmdgittors that contribute to effective
teaching and learning when using the IWB as aitotiie classroom. This will involve an
observation of a minimum of four of your classésa ime that is suitable to yourself. In
addition, there will be two interviews, one pre etsitions and one post observations.
During the observations | would like to take a panticipatory role and sit at the back of
your class

What will we do with this research project?

By taking part in this study, you will be contrilng to the body of work already
undertaken into the use of ICT in education. Yaatipipation will help identify what
factors are important when using the IWB as atat#lin the primary sector and the
contribution the technology has on effective teagtand learning.

Consent

If you agree to participate in this research pripjewould very much like to meet and
discuss with you the project. However, if you halready decided to be part of this
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project, please sign the consent form attachedisddtter. If you wish to withdraw from
the project at any time, it will be at your disaoet

Confidentiality

The researcher rigorously adheres to the 1993 &rikat. All information received in the
production of the research is strictly held in édahce. Your participation in the written
outcome of this study will be anonymous. | wilekeyour consent to digitally record the
interviews, in order for careful translation. Orthe data has been transcribed, all features
that could identify you will be removed and theorhation on these tapes will be erased.

If you have any queries or require clarificatiomabany part of this study, please do not
hesitate to contact me (see above). In anticipatfo/our valid contribution, thank you.

Yours sincerely
Jacqui Thornley

UREC REGISTRATION NUMBER (2008.812)

This study has been approved by the UNITEC Resdzattubhs Committee . If you have
any complaints or reservations about the ethicatlaot of this research, you may contact
the Committee through the UREC Secretary (ph: 48321 ext 7248). Any issues you
raise will be treated in confidence and investiddtaly, and you will be informed of the
outcome.
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Appendix 3 - Example of Participant Consent Form

FOR RESEARCH BEING UNDERTAKEN
BY JACQUI THORNLEY
MASTER IN COMPUTING, UNITEC

TOPIC

Factors involved in contributing to effective student learning when using Interactive
Whiteboards: a case study of a New Zealand primary school.

| have had the research project explained to me and have read and understood the study
that will be undertaken.

| understand that | don't have to be part of this if | don't want to and | may withdraw at
any time prior to the completion of the research project.

| understand that everything | say is confidential and none of the information | give will
identify me and that the only persons who will know what | have said will be the
researcher and her supervisor. | also understand that all the information that | give will be
stored securely on the researcher’s computer for a period of 5 years. Written transcripts
will be held in a safe at the researcher’s home.

| understand that the data obtained in the study will not be used for anything else but the
researcher’s thesis for the master in computing.

| understand that my discussion with the researcher will be taped and transcribed.

| understand that | can see the finished research document.

| am aware that may contact the Researcher ....................on ... ........... or
Supervisor, ............... at Unitec (09) 815-4321 ext. ....... if | have any queries about the
project.

| have had time to consider everything and | give my consent to be a part of this.

Participant Signature: ...........cccccvveveevennn..
Date: .....cooeeeeeeeeeee

Project Researcher: ..........coooevuvvvvunnenn,
Date: ...
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This study has been approved by the Unitec Research Ethics Committee. If you have any
complaints or reservations about the ethical conduct of this research, you may contact the
Committee through the UREC Secretariat (Ph: 09 815 4321 ext.7254). Any issues you raise
will be treated in confidence and investigated fully, and you will be informed of the
outcome.

Appendix 4 - Example of Technical questions for IWB supplier

o 00k~ wh P

Can you advise me on the history of IWB in NZ sdepbow many in schools, etc
What are the technical affordances of this tectoyd?o

How does your product compare to others on the etark

What is your pricing structure and market share?

In your opinion, how do you think the IWB technojoigenefits students learning
In your opinion, how do you think the IWB technojolgenefits teachers?
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